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Request f or an A m e n d m e n t (Removal #3) to a T i m e
C r i t i c a l Removal A c t i o n at the V a s q u e z Boulevard and I
7 0 ( a k a N o r t h Denver R e s i d e n t i a l S o i l s ) S i t e , C i t y a n d
C o u n t y o f Denver, C o l o r a d o .
P e t e r S t e v e n s o n , O n - S c e n e C o o r d i n a t o r
Emergency R e s p o n s e Branch

n S t e v e n D . H a w t h o r n , S u p e r v i s o r / V l . y j )
^ E m e r g e n c y R e s p o n s e U n i t

S k i e , D i r e c t o r •ro^
O f f i c e o f P r e p a r e d n e s s , A s s e s s m e n t & Emergency R e s p o n s e
M a x D o d s o n , A s s i s t a n t R e g i o n a l M a n a g e r
O f f i c e o f E c o s y s t e m s P r o t e c t i o n & R e m e d i a t i o n
S i t e I D # :
C a t e g o r y o f R e m o v a l :

9R
T i m e - C r i t i c a l , F u n d - L e a d

I . P U R P O S E
T h e p u r p o s e o f t h i s A C T I O N M E M O R A N D U M A M E N D M E N T ( R V 3 ) i s t o

i n c l u d e t h e e x cava t i on o f s o i l s c o n t a i n i n g e l e v a t e d l e v e l s o f
l e a d and arsenic f r o m an a d d i t i o n a l 6 r e s i d e n t i a l p r o p e r t i e s at
th e V a s q u e z Boulevard and 1-70 ( a k a N o r t h Denver R e s i d e n t i a l
S o i l s ) s i t e ( S i t e ) , C i t y a n d C o u n t y o f Denver, C o l o r a d o . T h e
a c t i v i t i e s and removal a p p r o a c h w i l l remain the same as o u t l i n e d
i n t h e o r i g i n a l A c t i o n M e m o r a n d u m ( S e e A t t a c h m e n t 1 - A c t i o n
M e m o r a n d u m d a t e d S e p t e m b e r 1 6 , 1 9 9 8 ) .
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I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
S a m p l i n g c o n d u c t e d b y t h e C o l o r a d o D e p a r t m e n t o f P u b l i c H e a l t h
a n d Environment ( C D P H E ) a n d t h e U . S . Env i ronmen ta l P r o t e c t i o n
A g e n c y ( E P A ) i n 1 9 9 7 / 1 9 9 8 h a s i d e n t i f i e d e l e v a t e d l e v e l s o f l e ad
and arsenic in r e s i d e n t i a l s o i l s in the c o m m u n i t i e s of E l y r i a andS w a n s e a i n Denver. T h e r e f o r e , a Removal A c t i o n M e m o r a n d u m ( S e e
A t t a c h m e n t # 1 ) w a s a p p r o v e d which s e l e c t e d e i g h t e e n r e s i d e n t i a l
p r o p e r t i e s f o r r e s p o n s e a c t i o n . A s E P A con t inued i t s f i e l d
i n v e s t i g a t i o n w i t h i n t h e s t u d y area o f t h e S i t e , 1550 r e s i d e n t i a l
p r o p e r t i e s , f o u r s c h o o l s and one p a r k were s a m p l e d d u r i n g the
p e r i o d o f A u g u s t t h r o u g h N o v e m b e r , 1 9 9 9 . T h e t a r g e t e d p r o p e r t i e s
were t h o s e t h a t had not been s a m p l e d in the pr ev iou s removal s i t e
a s s e s s m e n t s c o n d u c t e d i n 1 9 9 8 . T h i s a d d i t i o n a l s a m p l i n g / f i e l d
i n v e s t i g a t i o n r e s u l t e d i n a n A c t i o n M e m o r a n d u m A m e n d m e n t ( S e e
A t t a c h m e n t 2 - A c t i o n M e m o r a n d u m A m e n d m e n t d a t e d A p r i l 1 8 , 2 0 0 0 )
and the c l e a n u p o f 30 more r e s i d e n t i a l p r o p e r t i e s w i t h
c o n t a m i n a t i o n s i m i l a r t o t h o s e in t h e O r i g i n a l A c t i o n M e m o r a n d u m
( A t t a c h m e n t 1 ) . S i n c e t h e c o n c l u s i o n o f t h a t Removal A c t i o n
( R V # 2 ) on October 9 , 2 0 0 1 , EPA has c o n t i n u e d to e v a l u a t e the

s a m p l i n g r e s u l t s and a d d i t i o n a l d a t a t o make c e r t a i n tha t t h e
e s t a b l i s h e d c r i t e r i a had been a p p l i e d t o each o f t h e r e s i d e n c e s
w i t h i n t h e s t u d y area. S i x ( 6 ) a d d i t i o n a l r e s i d e n c e s have m e t
t h e c r i t e r i a f o r removal a c t i o n ( S e e A t t a c h m e n t # 3 - S a m p l i n g
R e s u l t s ) , t h e s e are the ba s i s for a p r o p o s e d Removal A c t i o n #3 at
the S i t e . Removal p r o c e d u r e s w i l l be the same as t h o s e in
pr ev i ou s A c t i o n M e m o r a n d a ; however, in order t o a c c o m p l i s h th enew removal a c t i v i t i e s as d e t a i l e d in the p r o p o s e d a c t i o n s in
S e c t i o n I I I A 1 , t h e S c o p e a n d C o s t s need t o b e a m e n d e d .

I I I . P R O P O S E D A C T I O N S A N D E S T I M A T E D C O S T S
A . P r o p o s e d A c t i o n s

1. P r o p o s e d ac t ion d e s c r i p t i o n
I n t h e p r e v i o u s A c t i o n M e m o r a n d a ( a t t a c h e d ) , a
s t a t e m e n t w a s i n c l u d e d t h a t " a d d i t i o n a l p r o p e r t i e s w i l l
b e a d d r e s s e d a s f o l l o w - u p s a m p l i n g r e s u l t s i n d i c a t e
t ha t l e v e l s exceed th e a c t i o n l e v e l s and o t h e r c r i t e r i a
f o r t h i s Removal A c t i o n " . T h e f a c t o r s l i s t e d b e l o w
were c o n s i d e r e d in d e t e r m i n i n g w h e t h e r a d d i t i o n a l
p r o p e r t i e s w i t h i n t h e c ommuni ty s h o u l d b e i n c l u d e d
w i t h i n t h i s A m e n d m e n t t o t h e pr ev i ou s Removal A c t i o n s
( a t t a c h e d ) . T h e s e c r i t e r i a have been d e v e l o p e d w i t h
inpu t f r o m E P A t o x i c o l o g i s t s , t e c h n i c a l s t a f f , A T S D R ,
and C D P H E / D e n v e r p e r s o n n e l . T h e y were based on the



need to p r o v i d e i m m e d i a t e r e d u c t i o n in expo sure to
a r s e n i c / l e a d c o n t a m i n a t e d s o i l :
"Zone s on p r o p e r t i e s w i l l g e n e r a l l y be i n c l u d e d in theRemoval A c t i o n i f t h e average s u r f a c e so i l
c o n c e n t r a t i o n ( t o p 2 " ) e x c e e d s 2000 m g / k g o f l e a d o r
4 0 0 m g / k g o f ar s enic ."
The Removal A c t i o n a t the 6 a d d i t i o n a l homes w i l l a g a i n
i n c l u d e t h e f o l l o w i n g s p e c i f i c a c t i v i t i e s :

a. C o n t a m i n a t e d s o i l s w i l l be removed to a one
f o o t d e p t h .
b. I n d i v i d u a l p r o p e r t i e s where soi l i s removed
w i l l b e b a c k f i l l e d w i t h c l e a n so i l and t op s o i l t o
th e o r i g i n a l grade and l a n d s c a p e d w i t h s od .
c. S t r u c t u r e s and f e n c i n g on the p r o p e r t i e s w i l l
be l e f t in p l a c e or re turned to t h e i r o r i g i n a l
l o c a t i o n s i f removal i s nece s sary. I f f e n c i n g
cannot be r e u s e d , it w i l l be r e p l a c e d .
d. C o n t a m i n a t e d s o i l s may be c o n s o l i d a t e d at a
s t a g i n g area and secured in s t o r a g e p r i o r to
d i s p o s a l .
e . E x i s t i n g S h r u b s a n d / o r B u s h e s ( d e f i n e d a s l o w ,
d e n s e l y branched p l a n t s t h a t i m p e d e so i l r e m o v a l ) :
Removal and r e p l a c e m e n t w i t h the same s p e c i e s ,
s t a n d a r d nursery s t o c k , and number o f p l a n t s .
f . E x i s t i n g P e r e n n i a l P l a n t s : Removal a n d
r e p l a c e m e n t w i t h t h e same ( t o t h e e x t e n t p o s s i b l e )or s i m i l a r s p e c i e s , a p p r o x i m a t e s i z e , and number
o f p l a n t s .
g. A n n u a l P l a n t s : Removal w i t h no r e p l a c e m e n t .
h . E x i s t i n g S p r i n k l e r S y s t e m s : I f t h e e x i s t i n g
s y s t e m i m p e d e s so i l removal or w i l l not f u n c t i o n
a f t e r barr i er soi l i s p l a c e d , removal and
r e p l a c e m e n t w i t h the same or s i m i l a r s y s t e m .
i . E x i s t i n g C o n c r e t e , A s p h a l t , Brick S t o n e , o r
T i l e S u r f a c i n g ( s i d e w a l k s , d r i v e w a y s ,
p a r k i n g , l o t s , p a d s ) : Remain i n p l a c e a n d excavate
around u n l e s s the e x i s t i n g s u r f a c i n g ha s been



damaged in the p a s t to the ex t en t tha t s o i l s
e x c e e d i n g t h e a c t i o n l e v e l s a r e e x p o s e d . I f s o i l s
e x c e e d i n g th e a c t i o n l e v e l s have been e x p o s e d ,remove and r e p l a c e the s u r f a c i n g w i t h equ iva l en t
m a t e r i a l s , i f n e c e s sary t o prevent e x p o s u r e .
j . E x i s t i n g L a n d s c a p e Covers a n d Borders:
Removal and r e p l a c e m e n t w i t h equ iva l en t m a t e r i a l sin areas r equ ir ing removal. The o r i g i n a lm a t e r i a l s may a l s o be used if m a t e r i a l s are not
damaged d u r i n g removal .
k . O u t d o o r A n i m a l s : . T e m p o r a r y r e l o c a t i o n d u r i n g
th e i m p l e m e n t a t i o n o f th e Removal A c t i o n ' a t
i n d i v i d u a l p r o p e r t i e s l o c a t e d i n t h e S i t e .
1 . M o v a b l e B u i l d i n g s and S h e d s : T e m p o r a r y
r e l o c a t i o n d u r i n g removal a c t i v i t i e s , i f . removala c t i o n i s n e c e s sary under such s t r u c t u r e .
m . E x i s t i n g V e g e t a b l e G a r d e n s E x c e e d i n g A c t i o n
L e v e l s : Removal of a maximum of 18 inches of
s o i l ; r e p l a c e m e n t w i t h a minimum o f , b u t n o t
n e c e s s a r i l y more t h a n , 18 inches of s u i t a b l e
v e g e t a b l e g a r d e n so i l w i t h c h a r a c t e r i s t i c s
a c c e p t a b l e t o E P A . S u i t a b l e v e g e t a b l e garden soi l
w i l l c o n s i s t o f c l a y e y or sandy loam s o i l s having
a s p e c i f i e d minimum p e r c e n t a g e o f organic m a t t e r .
S u i t a b l e g r a d e s and ground cover w i l l be r e s t o r e d .
n. P r e v e n t i o n o f I n d o o r D u s t : Dust s u p p r e s s i o n
measures w i l l b e u t i l i z e d d u r i n g Removal . I f
nec e s sary , o ther measures , such as s e a l i n g of
doors and w indows w i t h p l a s t i c , w i l l b e taken
d u r i n g i m p l e m e n t a t i o n o f th e removal a t i n d i v i d u a lp r o p e r t i e s . I f n e c e s sary , p o r t a b l e a i r c o o l i n g
dev i c e s w i l l b e o f f e r e d t o r e s i d e n t s d u r i n g t h i s
t i m e p e r i o d .
o. E x i s t i n g D e c k s : Remain in p l a c e and ex cavat e
b e n e a t h and around as needed u n l e s s the e x i s t i n g
deck i m p e d e s so i l r emoval . O p t i o n s : s h o u l d
e x i s t i n g deck i m p e d e soil r e m o v a l , i n c l u d e removal
of e x i s t i n g de ck and r e p l a c e w i t h an equal d e ck or
u t i l i z e "shot cre t e" under t h e d e c k .

Owners o f the a d d i t i o n a l 6 r e s i d e n c e s w i l l be asked for
p e r m i s s i o n t o u n d e r t a k e th e c l e a n u p a t t h e i r p r o p e r t y .



D e t a i l e d p l a n s w i l l b e d e v e l o p e d f o r t h e p r o p e r t i e s
which are u n d e r g o i n g the removal a c t i o n , and ownersw i l l be p r o v i d e d c o p i e s and an o p p o r t u n i t y to d i s c u s s
t h e p l a n s . The removal s c h e d u l e w i l l b e p r o v i d e d t o
t h e owner; and a f t e r t h e c o m p l e t i o n o f t h e removala c t i v i t i e s , each owner w i l l review th e a c t i o n w i t h t h e
O S C a n d d i s c u s s a n y f u t u r e a c t i v i t i e s .
2. C o n t r i b u t i o n to remedial p e r f o r m a n c e
T h e Removal A c t i o n p r o p o s e d b y E P A f o r t h i s S i t e i s
c o n s i s t e n t w i t h t h e l o n g - t e r m a p p r o a c h o f t h e R e m e d i a l
P r o g r a m .
3. T h r e a t s t o p u b l i c h e a l t h or w e l f a r e , the

environment, and s t a t u t o r y and r e g u l a t o r y
a u t h o r i t i e s

C o n d i t i o n s are s t i l l the same as the pr ev i ou s a c t i o n
memoranda. ( S e e A t t a c h m e n t s 1 a n d 2 )
4. Endangerment D e t e r m i n a t i o n
C o n d i t i o n s are s t i l l the same a s the p r e v i o u s a c t i o n
memo. ( S e e A t t a c h m e n t 1 a n d 2 )
5 . D e s c r i p t i o n o f a l t e r n a t i v e t e c h n o l o g i e s

A f l e x i b l e a p p r o a c h h a s been G r a f t e d f o r t h i s Removal
A c t i o n , based o n s i t e - s p e c i f i c c i r c u m s t a n c e s . N o o t h e r
a l t e r n a t i v e t e c h n o l o g i e s a r e p r a c t i c a l o r e f f e c t i v e t o
achieve t h e Removal A c t i o n o b j e c t i v e s .
6 . E n g i n e e r i n g E v a l u a t i o n / C o s t A n a l y s i s ( E E / C A )
T h i s i s a t i m e c r i t i c a l removal a c t i o n . T h e r e f o r e an
e n g i n e e r i n g e v a l u a t i o n / c o s t a s s e s s m e n t i s not r equ i r ed .
7. A R A R s
See A t t a c h m e n t 1 .
8 . P r o j e c t S c h e d u l e
The Removal A c t i o n a t the a d d i t i o n a l 6 r e s i d e n c e s i s
s c h e d u l e d to b e g i n in J u l y o f 2002 and be c o m p l e t e d by
December o f 2 0 0 2 . M o n i t o r i n g o f l a n d s c a p e r e s t o r a t i o n
w i l l c on t inue in t o t h e S p r i n g o f 2 0 0 3 .



B. E s t i m a t e d C o s t s
C o s t E s t i m a t e : A t a b l e c o n t a i n i n g a d d i t i o n a l cost

e s t i m a t e s f o r t h e Removal A c t i o n A m e n d m e n t i s shown b e l o w :
Previou s P r o p o s e d N e w
C e i l i n g A c t i o n - R V 3 C e i l i n g

Extramural C o s t s ;
ERRS C o s t s $ 2 , 0 0 0 , 0 0 0 $ 2 4 0 , 0 0 0 $ 2 , 2 4 0 , 0 0 0
20% C o n t i n g e n c y $ 4 0 0 , 0 0 0 $ 4 8 , 0 0 0 $ 4 4 8 , 0 0 0

O t h e r E x t r a m u r a l C o s t s N o t F u n d e d
F r o m R e g i o n a l A l l o w a n c e :

START $ 1 5 6 , 0 0 0 $ 3 0 , 0 0 0 $ 1 8 6 , 0 0 0
T O T A L E X T R A M U R A L $ 2 , 5 5 6 , 0 0 0 $ 3 1 8 , 0 0 0 $ 2 , 8 7 4 , 0 0 0
I n t r a m u r a l C o s t s ;
Direc t C o s t s $ 3 1 , 0 0 0 $ 1 5 , 0 0 0 $ 4 6 , 0 0 0
I n d i r e c t C o s t s $ 6 2 , 0 0 0 $ 3 0 , 0 0 0 $ 9 2 , 0 0 0

T O T A L , INTRAMURAL $ 9 3 , 0 0 0 $ 4 5 , 0 0 0 $ 138 ,000

P R O J E C T C E I L I N G $ 2 , 6 4 9 , 0 0 0 $ 3 6 3 , 0 0 0 $ 3 , 0 1 2 , 0 0 0

I X . R E C O M M E N D A T I O N
T h i s d e c i s i o n document r e p r e s e n t s t h e s e l e c t e d Removal A c t i o nA m e n d m e n t ( R V 3 ) f o r t h e V a s q u e z Boulevard a n d 1-70 ( a k a N o r t h
Denver R e s i d e n t i a l S o i l s ) S i t e , C i t y a n d C o u n t y o f Denver,C o l o r a d o , d e v e l o p e d in a c cordance w i t h CERCLA as a m e n d e d , and
s e l e c t e d and i m p l e m e n t e d in a manner not i n c o n s i s t e n t w i t h the
N C P . T h i s d e c i s i o n i s based o n t h e a d m i n i s t r a t i v e record f o r t h e
S i t e .
C o n d i t i o n s a t t h e S i t e meet t h e N C P § 3 0 0 . 4 1 5 ( b ) ( 2 ) c r i t e r i a f o r a
R e m o v a l . T h e t o t a l p r o j e c t c e i l i n g i s e s t i m a t e d t o b e
$ 3 , 0 1 2 , 0 0 0 , a n d o f t h i s , a n e s t i m a t e d $ 2 , 6 8 8 , 0 0 0 comes f r o m t h e
R e g i o n a l removal a l l o w a n c e . I recommend your a p p r o v a l for
A m e n d m e n t o f t h e Removal A c t i o n .



A p p r o v e : __[_____'_________________ D a t e
M a x H . D o d s o n
A s s i s t a n t R e g i o n a l A d m i n i s t r a t o rO f f i c e o f E c o s y s t e m s P r o t e c t i o n
and R e m e d i a t i o n

Disapprove:________________________ D a t e
M a x H . Dodson
A s s i s t a n t R e g i o n a l A d m i n i s t r a t o r
O f f i c e o f E c o s y s t e m s P r o t e c t i o nand R e m e d i a t i o n

A t t a c h m e n t s :
A t t a c h m e n t 1 - A c t i o n M e m o r a n d u m d a t e d 9 / 1 6 / 9 8A t t a c h m e n t 2 - A c t i o n M e m o r a n d u m A m e n d m e n t d a t e d 0 4 / 1 8 / 0 0
A t t a c h m e n t 3 - T o t a l A r s e n i c a n d L e a d S a m p l i n g R e s u l t s f o rP o s t - R 1 S o i l s
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N V I I I

9 9 9 1 8 t h S T R E E T - S U I T E B O O
D E N V E R . C O L O R A D O 80202-2466

SEP I 6

R e f : 8 E P R - E R C Q H E D E H 7 I A L
A C T I O N M E M O R A N D U M
S U B J E C T :

F R O M :

T H R O U G H :

T O s

Request for a T i m e - C r i t i c a l Removal A c t i o n a t theV a s q u e z Boulevard and 1-70 (aka N o r t h DenverR e s i d e n t i a l S o i l s ) S i t e , C i t y a n d C o u n t y o f Denver,C o l o r a d o .
P e t e S t e v e n s o n , O n - S c e n e ' C o o r jEmergency R e s p o n s e T e a m
S t e v e H a w t h o r n , S u p e r v i s o r -Emergency R e s p o n s e U n i t
D o u g l a s M . S k i e ,P r e p a r e d n e s s , A s s e s s m e n t x & er ency R e s p o n s e Program
M a x D o d s o n , A s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f E c o s y s t e m s P r o t e c t i o n & R e m e d i a t i o n
S i t e I D # : 9 RC a t e g o r y o f Removal: T i m e - C r i t i c a l , F u n d - L e a d

I . P U R P O S E
The P u r p o s e o f t h i s A c t i o n Memorandum i s to request and documenta p p r o v a l f o r t h e p r o p o s e d Removal A c t i o n d e s c r i b ed herein f o rp o r t i o n s o f r e s i d e n t i a l n e i g h b o r h o o d s in th e v i c i n i t y o f V a s q u e zBoulevard and 1-70, C i t y and C o u n t y o f Denver, C o l o r a d o ( t h eS i t e ) . T h e c o n d i t i o n s a t t h i s S i t e meet t h e emergency c r i t e r i af o r a Removal A c t i o n . T h e Removal A c t i o n w i l l involve excavat iono f s o i l s c o n t a i n i n g e l e v a t e d l e v e l s o f l ead and arsenic f r o mr e s i d e n t i a l p r o p e r t i e s a t t h e S i t e .

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
S a m p l i n g c onduc t ed b y t h e C o l o r a d o D e p a r t m e n t o f P u b l i c H e a l t ha n d Environment ( C D P H E ) a n d t h e U . S . Environmental P r o t e c t i o nA g e n c y ( E P A ) i n 1 9 9 7 / 1 9 9 8 h a s i d e n t i f i e d e l e v a t e d l e v e l s o f l eadand arsenic in r e s i d e n t i a l s o i l s in the communit i e s of E l y r i a andS w a n s e a in Denver. S o u r c e s of c o n t a m i n a t i o n a p p e a r to be r e l a t e dp r i m a r i l y to h i s t o r i c s m e l t i n g a c t i v i t i e s that occurred in theDenver area f r o m the 1870s to the 1950s . The contaminat ed s o i l sin r e s i d e n t i a l areas at the S i t e are the s u b j e c t of t h i s A c t i o nMemorandum.
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A . S i t e D e s c r i p t i o n
1. Removal s i t e eva lua t i on
I n 1997 C D P H E c o n d u c t e d l i m i t e d s a m p l i n g a t t h e V a s q u e zBoulevard and 1-70 s i t e . Of 25 soil s a m p l e s , sixcontained l ead ( P b ) a n d / o r arsenic ( A s ) above s c r e en ingl e v e l s ( 5 0 0 p p m P b a n d / o r 7 0 p p m A s ) .
I n A p r i l o f 1 9 9 8 , E P A s a m p l e d a p p r o x i m a t e l y 1200r e s i d e n t i a l p r o p e r t i e s , c o l l e c t i n g 3 5 5 0 s a m p l e s .P r o p e r t i e s w i t h As £70 m g / k g and <399 m g / k g and w i t h Pbbetween 500 and 1999 m g / k g numbered 248. P r o p e r t i e sgr ea t e r than 400 m g / k g As and g r e a t e r than 2000 m g / k gPb numbered 46. Of th e s e 46, seven c on ta ined thehigher values at a d e p t h o f 6", w i t h s u r f a c e soil be ingl e s s c on taminat ed . T h e s e p r o p e r t i e s do not po s e ani m m e d i a t e threat and w i l l b e l e f t f o r remedial a c t i on .One p r o p e r t y is a p a r k i n g l o t , and one c o n s i s t s of anold house w i th f l a k i n g p a i n t and no s ign s of c h i l d r e n( E P A w i l l a l er t t h e p r o p e r a u t h o r i t i e s r e g a r d i n g t h epain t i s s u e ) . T h e s e r emaining 37 p r o p e r t i e s , andothers f o u n d in the Phase II s a m p l i n g , have undergonemore extensive s a m p l i n g to b e t t e r d e f i n e the areas ofcontaminat ion. R e s u l t s i n d i c a t e that a t o t a l o f 21p r o p e r t i e s remain as Removal A c t i o n c a n d i d a t e s .
2. Physica l L o c a t i o n
The S i t e i s l o c a t e d in the nor thwe s t part of Denver andg e n e r a l l y is bounded by the S o u t h P l a t t e River on theW e s t , C o l o r a d o Boulevard on the E a s t , 3 8 t h Avenue onthe S o u t h , and 52nd Avenue on the N o r t h . As of thed a t e o f t h i s w r i t i n g , a second p h a s e o f s a m p l i n g hasbeen conduc t ed s ou th t o 3 5 t h Avenue . A n o t h e r smal larea S o u t h of 1-70 and W e s t of 1-25 - bordered by Foxon the W e s t and C a h i t a Court on the East - has a l s obeen s a m p l e d in t h i s second p h a s e . R e s u l t s have notyet been v a l i d a t e d and r e l e a s e d f r o m t h i s second pha s e .
3. S i t e C h a r a c t e r i s t i c s
The S i t e area wa s s e t t l e d in 1851, f o u r years a f t e r t h ef i r s t pioneers entered the v a l l e y . A p p r o x i m a t e l y 5700p e o p l e c u r r e n t l y l ive in E l y r i a and S w a n s e a , thepredominant n e i g h b o r h o o d s in th e S i t e area. Y o u t hunder 18 compri s e 36% of the r e s i d e n t s ( t w i c e theaverage o f the C i t y o f D e n v e r ) .



S o o n a f t e r d e v e l o p m e n t o f th e area, i t wa s p r e s u m a b l yc o n t a m i n a t e d by was t e s c o n t a i n i n g l ead and arsenic f r o ms m e l t i n g o p e r a t i o n s in the area. At l e a s t thr e es m e l t e r s o p e r a t e d in the area in the l a t e 1800s. T h e s es m e l t e r s r e p o r t e d l y d e p o s i t e d w a s t e s w i t h i n o r a d j a c e n tt o t h e S i t e .
4. R e l e a s e or t hr ea t ened r e l ea s e into the environmentof a hazardous sub s tance , or p o l l u t a n t or

contaminant.
A r s e n i c and , to a l e s s e r d e g r e e , l ead have beeni d e n t i f i e d a t the S i t e a s the c o n t a m i n a n t s o f concern.A r s e n i c and l e a d are hazardou s s u b s t a n c e s , as d e f i n e db y S e c t i o n 1 0 1 ( 1 4 ) o f C E R C L A . T h e s e hazardouss ub s t anc e s may have been r e l ea s ed into the r e s i d e n t i a ls o i l s by h i s t o r i c s m e l t i n g a c t i v i t i e s and spreadt h r o u g h the C o m m u n i t y by aerial d e p o s i t i o n . At l e a s t21 p r o p e r t i e s c on ta in arsenic and l ead at l e v e l s ofconcern to the Removal Program.
Because arsenic c o n t a m i n a t i o n is f o u n d in u n s o d d e dareas tha t are used for r e c r e a t i o n , there is a l s o ap o t e n t i a l for c o n t a m i n a t e d soil to be w i n d - b l o w n andd u s t - s i z e d p a r t i c l e s to be t r a n s p o r t e d by wind andhuman a c t i v i t i e s in to a d d i t i o n a l yards and into homes.T h e r e are an e s t i m a t e d 6000 cubic yards of soilc on tamina t ed above the s e l e c t e d Removal Program h e a l t hp r o t e c t i v e a c t i o n level o f 2000 ppm l e a d a n d / o r 450 ppmarsenic.
5. NPL S t a t u s
T h e S i t e w i l l b e e v a l u a t e d f o r p o s s i b l e N P L l i s t i n g .

Other A c t i o n s to Date
1. Previous A c t i o n s
T h e only previous a c t i on s p e r t a i n i n g t o t h i s S i t e haver e l a t e d to the s a m p l i n g of s o i l s and s e d i m e n t s , andthe s e a c t i v i t i e s have been d i s c u s s e d in previouss e c t i on s o f t h i s document .
2. Current A c t i o n s
The p r o p o s e d a c t i on d e s c r i b e d in t h i s A c t i o n Memorandumw i l l a d d r e s s c o n t a m i n a t i o n in r e s i d e n t i a l yards .Removal of the s o i l s , c on tamina t ed by u n a c c e p t a b l el e v e l s of arsenic and l e a d , i s c on s i s t en t w i thp r e v i o u s l y i m p l e m e n t e d a c t i o n s in the Region.



C . S t a t e a n d Loca l A u t h o r i t i e s ' Role s
T h e S t a t e a n d l o ca l agenc i e s a r e a c t i v e l y involved i n E P A ' sa c t i v i t i e s a t t h e S i t e . Many o f t h e S i t e t e c h n i c a l i s sue sare d i s c u s s e d at the W o r k i n g G r o u p m e e t i n g s which i n c l u d er e p r e s e n t a t i v e s f r o m E P A , C D P H E , Denver C i t y a n d C o u n t yEnvironmental H e a l t h D e p a r t m e n t s , a n d ne ighborhood g r o u p s .

I I I . T H R E A T S T O P U B L I C H E A L T H O R W E L F A R E , T H E E N V I R O N M E N T , A N D
S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
A .
C o n d i t i o n s at the S i t e p r e s e n t an imminent and s u b s t a n t i a lendangerment to human h e a l t h and the environment and meett h e c r i t e r ia f o r i n i t i a t i n g a Removal A c t i o n under 4 0 C . F . R .S e c t i o n 300.415 ( b ) ( 2 ) o f t h e N a t i o n a l C o n t i n g e n c y P l a n( N C P ) . T h e f o l l o w i n g f a c t o r s f r o m S e c t i o n 300.415 ( b ) ( 2 )o f t h e N C P f o r m t h e bas i s f o r E P A ' s d e t e r m i n a t i o n o f t h ethrea t p r e s e n t e d , and the a p p r o p r i a t e a c t i o n to be taken:

( i ) A c t u a l o r p o t e n t i a l e xpo sure t o nearby humanp o p u l a t i o n s , a n i m a l s , o r t h e f o o d chain f r o m hazardou ssub s tance s or p o l l u t a n t s or c o n t a m i n a n t s , and
( i v ) H i g h l e v e l s o f hazardous s u b s t anc e s o r p o l l u t a n t sand c on taminan t s in s o i l s l a r g e l y at or near thes u r f a c e , tha t may m i g r a t e .

T h e r e i s a s i g n i f i c a n t p o t e n t i a l f o r c o n t i n u e d expo sure t onearby human p o p u l a t i o n s w i t h at l e a s t 21 p r o p e r t i e s , wherec h i l d r e n or p r e g n a n t women are p r e s e n t , which c o n t a i naverage Pb c o n c e n t r a t i o n s g r e a t e r than 2000 ppm a n d / o r Asaverages g r e a t e r than 4 5 0 p p m i n t h e u p p e r 2 inche s . E P A ' st o x i c o l o g i s t has reviewed the d a t a and d e t e r m i n e d a c t i o nl e v e l s f o r t h e Removal A c t i o n . T h r e a t s t o human h e a l t h ands e l e c t i o n o f h e a l t h p r o t e c t i o n a c t i o n l e v e l s ar e d e s c r i b edin d e t a i l in the endangerment a s s e s s m e n t .
B. T h r e a t s to the Environment
The primary threat i d e n t i f i e d i s e xpo sure to human
n n n i i l a t i o n s .4. .4p o p u l a t i o n s



I V . E N D A N G E R M E N T D E T E R M I N A T I O N
The ac tual or t h r e a t e n e d r e l ea s e s o f hazardou s sub s tance s f r o mt h i s S i t e , i f no t a d d r e s s e d by i m p l e m e n t i n g t h e r e spons e a c t i ons e l e c t e d in t h i s A c t i o n Memorandum, may pr e s en t an imminent ands u b s t a n t i a l endangerment to p u b l i c h e a l t h or w e l f a r e or theenvironment. ( S e e t h e a t t a c h e d memorandum d a t e d J u l y 2 4 , 1 9 9 8 ,f r o m E P A Region V I I I T o x i c o l o g i s t C h r i s t o p h e r P . W e i s , P h . D . ,DABT, r e g a r d i n g "Exposure t o E l e v a t e d L e v e l s o f A r s e n i c and Leadi n R e s i d e n t i a l S o i l s " - A t t a c h m e n t 1 ) .

V . P R O P O S E D A C T I O N S A N D E S T I M A T E D C O S T S
A . P r o p o s e d A c t i o n

1. P r o p o s e d a c t i on d e s c r i p t i o n
T h e f o l l o w i n g r e p r e s e n t s f a c t o r s c on s ider ed i nd e t e r m i n i n g whe ther p r o p e r t i e s w i t h i n th e communityw i l l b e i n c l u d e d w i t h i n E P A ' s time c r i t i c a l removalac t i on. T h e s e c r i t e r i a were d e v e l o p e d w i th input f r o mE P A t o x i c o l o g i s t s , t e chn i ca l s t a f f , a n d C D P H E / D e n v e rp e r s o n n e l . T h e y are based on the need to p r o v i d eimmed ia t e r e d u c t i o n in exposure to a r s e n i c / l e a dcon taminat ed s o i l . T h e s e f a c t o r s a r e g e n e r a l l ycons idered on a zone-by-zone basi s to e s t a b l i s h whe theran i n d i v i d u a l zone shou ld be a d d r e s s e d to s a f e g u a r d theoverall r e s i d e n t i a l yard for a young c h i l d . Bothcurrent and p o t e n t i a l f u t u r e exposure s must becons idered in a p p l y i n g the c r i t er ia .
C u r r e n t l y 21 p r o p e r t i e s have t e n t a t i v e l y beeni d e n t i f i e d a s c a n d i d a t e s f o r t h i s Removal A c t i o n .T h e s e and a d d i t i o n a l p r o p e r t i e s w i l l be a d d r e s s e d asf o l l o w - u p s a m p l i n g r e s u l t s i n d i c a t e tha t l e v e l s exceedthe ac t i on l e v e l s and other c r i t e r ia d i s c u s s e d above.A d d i t i o n a l p r o p e r t i e s m a y b e f o u n d that q u a l i f y f o rRemoval. F u r t h e r , soil on i d e n t i f i e d p r o p e r t i e s thatdo not exceed the Removal A c t i o n level may be removedfor economic reasons if they are at or near the ac t i onl ev e l .
Zone s on p r o p e r t i e s w i l l g e n e r a l l y be i n c l u d e d in theRemoval A c t i o n i f the average s u r f a c e soilc o n c e n t r a t i o n ( t o p 2 " ) exceeds 2000 m g / k g o f l ead o r450 m g / k g o f arsenic. In the s e in s tanc e s soil w i l l beremoved to a 12" d e p t h - for v e g e t a b l e gardens soilw i l l be removed to 18". T h i s s t r a t e g y prov ide s twolayers of p r o t e c t i o n . A p r o t e c t i v e barrier of at l e a s ttwe lv e inches o f c l ean material w i l l b e e s t a b l i s h e d f or



al l zones. S e c o n d l y , i f in the f u t u r e t h i s barrier i sd i s r u p t e d , average s u r f a c e c o n c e n t r a t i o n s w i l l remainbe low a h e a l t h p r o t e c t i v e l e v e l .
T h e f o l l o w i n g d e s c r i b e s removal o p t i o n s d e s i g n e d t oreduce expo sure t o e l e v a t e d arsenic c o n c e n t r a t i o n s . Inmost in s tance s removal a n d o f f - s i t e d i s p o s a l o fcontaminat ed s o i l s above the a c t i o n l eve l w i l l be thep r e f e r r e d a c t i o n . T h i s o p t i o n p r o v i d e s t h e g r e a t e s tlevel o f c e r t a i n t y w i t h r e s p e c t t o risk r e d u c t i o n . I nc er ta in in s tanc e s o ther h e a l t h p r o t e c t i v e o p t i o n s w i l lbe c on s id er ed on a p r o p e r t y - b y - p r o p e r t y basis .

a. The d e p t h of all removals w i l l be 12". T h i sd e p t h p r o v i d e s an a d e q u a t e barrier between soilc o n t a m i n a t i o n , i f any, a n d c h i l d r e n . I n v e g e t a b l egardens removal of 18" w i l l p r o v i d e adequatep r o t e c t i o n under t y p i c a l d a y - t o - d a y expo surescenarios.
b. C a p p i n g w i t h 12" soil or 4" a s p h a l t may becons idered f o r areas m e e t i n g a l l t h e f o l l o w i n gc o n d i t i o n s : ( 1 ) a removal i s n o t f e a s i b l e ( a l o tw i t h many l a r g e tree s that the homeowner does notwant r e m o v e d ) ; ( 2 ) there i s r e l a t i v e c e r t a i n t ythat the land use w i l l not change in the shortterm ( e . g . t h e c a p w i l l n o t b e d i s t u r b e d ) ; a n d ( 3 )dra inage w i l l no t b e a d v e r s e l y a f f e c t e d .
c . M i x i n g t h r o u g h t i l l i n g may be c on s id er ed forareas that ( 1 ) a r e m a r g i n a l l y above t h e a c t i onlevel in the f i r s t 0-6" but b e l o w the a c t i o n leve la t d e p t h ; a n d ( 2 ) a r e r e l a t i v e l y l a r g e a n du n s o d d e d such that a c o n s i d e r a b l e cost savingswould b e r e a l i z e d . T h i s o p t i o n may a l s o i n c l u d es a m p l i n g p r i o r t o t i l l i n g t o c o n f i r m that d e e p e rl e v e l s a r e w e l l b e l o w t h e a c t i o n l e v e l . T h i so p t i o n w i l l i n c l u d e p o s t t i l l i n g s a m p l i n g t oassure that the d e s i r e d r e d u c t i o n in averagecontaminant level h a s occurred. I f t h i s o p t i o n i schosen at any r e s i d e n c e , a r e - e v a l u a t i o n of ARARsw i l l be under taken.

T h i s Removal A c t i o n i n c l u d e s t h e f o l l o w i n g s p e c i f i ca c t i v i t i e s :
a. C o n t a m i n a t e d s o i l s w i l l be removed, c a p p e d ort i l l e d a c c o r d i n g t o th e above c r i t e r i a .
b. I n d i v i d u a l r e s i d enc e s where soil is removedw i l l be b a c k f i l l e d w i t h c l ean soil and top soil tothe o r ig ina l grade and l a n d s c a p e d w i t h sod.



c. S t r u c t u r e s and f e n c i n g on the p r o p e r t i e s w i l lbe l e f t in p l a c e or returned to t h e i r o r i g i n a ll o c a t i o n s i f removal i s nece s sary. I f f e n c i n gcannot be r e u s e d , it w i l l be r e p l a c e d .
d. C o n t a m i n a t e d s o i l s may be c o n s o l i d a t e d at as t a g i n g area and secured in s t o r a g e p r i o r tod i s p o s a l .
e . E x i s t i n g S h r u b s a n d / o r B u s h e s ( d e f i n e d a s l o w ,d e n s e l y branched p l a n t s tha t i m p e d e soil r e m o v a l ) :Removal and r e p l a c e m e n t w i t h the same s p e c i e s ,s t a n d a r d nursery s t o c k , and number of p l a n t s .
f . E x i s t i n g P e r e n n i a l P l a n t s : Removal a n dr e p l a c e m e n t w i t h t h e same ( t o t h e e x t en t p o s s i b l e )or s imi lar s p e c i e s , a p p r o x i m a t e s i z e , and numbero f p l a n t s .
g. Annual P l a n t s ; Removal w i th no r e p l a c e m e n t .
h . E x i s t i n g S p r i n k l e r S y s t e m s : I f t h e e x i s t i n gs y s t e m i m p e d e s soil removal or w i l l not f u n c t i o na f t e r barrier soil i s p l a c e d , removal andr e p l a c e m e n t w i t h the same or s i m i l a r sy s t em.
i . E x i s t i n g C o n c r e t e . A s p h a l t . Brick S t o n e , orT i l e S u r f a c i n g ( s i d e w a l k s , dr iv eways ,p a r k i n g . l o t s , p a d s ) : Remain in p l a c e and excavatearound unl e s s the e x i s t i n g s u r f a c i n g has beendamaged in the p a s t to the ex tent that s o i l se x c e e d i n g t h e a c t i o n l e v e l s a r e e x p o s e d . I f s o i l se x c e e d i n g the a c t i o n l e v e l s have been e x p o s e d ,remove and r e p l a c e the s u r f a c i n g w i t h equ ival entm a t e r i a l s , i f nece s sary t o prevent exposure . T h eoriginal m a t e r i a l s may a l s o be used if soil isremoved b e f o r e r e p l a c e m e n t .
j . E x i s t i n g L a n d s c a p e Covers a n d Border s ;Removal and r e p l a c e m e n t w i t h equivalent m a t e r i a l sin areas requiring r e m e d i a t i o n . The or ig inalm a t e r i a l s may a l s o be used if soil is removedb e f o r e r e p l a c e m e n t and m a t e r i a l s are not damageddur ing removal.
k . Outdoor A n i m a l s : T e m p o r a r y r e l o c a t i o n d u r i n gr e m e d i a t i o n o f i n d i v i d u a l p r o p e r t i e s l o c a t e d inareas requir ing r e m e d i a t i o n .
1. Movable B u i l d i n g s and S h e d s : T e m p o r a r y



r e l o c a t i o n d u r i n g r e m e d i a t i o n , i f r e m e d i a t i o n i snece s sary at that l o c a t i o n .
m . E x i s t i n g V e g e t a b l e G a r d e n s E x c e e d i n g A c t i o nL e v e l s : Removal of a maximum of 18 inches ofs o i l ; r e p l a c e m e n t w i t h a minimum o f , b u t n o tn e c e s s a r i l y more t h a n , 18 inche s of s u i t a b l ev e g e t a b l e garden so i l w i t h c h a r a c t e r i s t i c sa c c e p t a b l e t o E P A . S u i t a b l e v e g e t a b l e garden soilw i l l c ons i s t o f c l a y e y or sandy loam s o i l s havinga s p e c i f i e d minimum p e r c e n t a g e o f organic m a t t e r .S u i t a b l e grade s and ground cover w i l l be r e s t o r e d .
n. P r e v e n t i o n o f I n d o o r D u s t : Dust s u p p r e s s i o nmeasures w i l l b e u t i l i z e d d u r i n g Removal . I fn e c e s s a r y , o th e r mea sur e s , such as s e a l i n g o fdoors and windows w i t h p l a s t i c , w i l l b e takend u r i n g r e m e d i a t i o n o f i n d i v i d u a l p r o p e r t i e s . I fn e c e s s a r y , p o r t a b l e a i r c o o l i n g d e v i c e s w i l l b eo f f e r e d t o r e s i d e n t s d u r i n g t h i s t ime p e r i o d .
o. E x i s t i n g D e c k s : Remain in p l a c e and excavateb enea th and around as needed u n l e s s the e x i s t i n gdeck i m p e d e s soil removal. O p t i o n s : s h o u l de x i s t i n g d e ck i m p e d e soi l r emova l , i n c l u d e removalof e x i s t i n g d e ck and r e p l a c e w i t h an equal d e ck oru t i l i z e "shot crete" under the d e c k .

Owners w i l l b e asked f or p e r m i s s i o n t o r e m e d i a t e t h e i rr e s i d e n t i a l areas. D e t a i l e d p l a n s w i l l b e d e v e l o p e df o r t h e p r o p e r t i e s which a r e u n d e r g o i n g r e m e d i a t i o n ,and owners w i l l be p r o v i d e d c o p i e s and an o p p o r t u n i t yt o d i s c u s s t h e p l a n s . The removal s c h e d u l e w i l l b ep r o v i d e d t o th e owner; and a f t e r th e r emoval ,r e p l a c e m e n t o f s o d , e t c . , each owner w i l l review thea c t i o n w i t h t h e O S C a n d d i s c u s s a n y f u t u r e a c t i v i t i e s .2. C o n t r i b u t i o n to remedial p e r f o r m a n c e
T h e Removal A c t i o n p r o p o s e d b y E P A f o r t h i s S i t e i sc o n s i s t e n t w i t h t h e l o n g - t e r m p l a n s o f t h e R e m e d i a lProgram.
3. D e s c r i p t i o n o f a l t e r n a t i v e t e c h n o l o g i e s
A s d e s c r i b e d i n S e c t i o n V I , a f l e x i b l e a p p r o a c h h a sbeen G r a f t e d f o r t h i s Removal A c t i o n , based o n s i t e -s p e c i f i c c i r c u m s t a n c e s . A l t e r n a t i v e a p p r o a c h e s , sucha s t i l l i n g , w i l l b e i m p l e m e n t e d where a p p r o p r i a t e . Noo ther a l t e r n a t i v e t e c h n o l o g i e s are p r a c t i c a l ore f f e c t i v e t o achieve t h e Removal A c t i o n o b j e c t i v e s .



4 . E n g i n e e r i n g E v a l u a t i o n / C o s t A n a l y s i s ( E E / C A )
An e n g i n e e r i n g e v a l u a t i o n / c o s t a s s e s sment is notrequired f o r t h i s a c t i o n . N o a l t e r n a t i v e t e c h n o l o g i e sare p r a c t i c a b l e or e f f e c t i v e .
5. ARARs
T h i s Removal A c t i o n w i l l a t t a i n , t o t h e ex t entp r a c t i c a b l e , c o n s i d e r i n g the e x igenc i e s o f th es i t u a t i o n , ARARs of F e d e r a l OSHA and environmental , ormore s t r i n g e n t s t a t e environmental o r f a c i l i t y s i t i n glaws . ( S e e A t t a c h m e n t 2 f o r f u r t h e r i n f o r m a t i o n . )
6 . P r o j e c t S c h e d u l e
T h e c o n s t r u c t i o n p o r t i o n o f t h i s Removal A c t i o n i ss c h e d u l e d to b eg in in S e p t e m b e r of 1998 and is p l a n n e dto be c o m p l e t e d by December of 1998 . M o n i t o r i n g ofl a n d s c a p e r e s t o r a t i o n w i l l c on t inue i n t o t h e S p r i n g o f1 9 9 9 . T h i s work s c h e d u l e may be e x t ended i f thea d d i t i o n a l s a m p l i n g reveal s that more p r o p e r t i e s arecon tamina t ed above the a c t i on l e v e l .

B. E s t i m a t e d C o s t s
Extramural C o s t s ;

R e g i o n a l A l l o w a n c e C o s t s
ERRS $ 5 9 0 , 0 0 0

Other E x t r a m u r a l C o s t s N o t F u n d e d F r o mT h e R e g i o n a l A l l o w a n c e :
S T A R T $ 1 0 0 , 0 0 0
2 0 % Extramural C o s t s C o n t i n g e n c y $ 1 4 0 . O O P

T O T A L E X T R A M U R A L C O S T S $ 8 3 0 , 0 0 0
I n t r a m u r a l C o s t s ;
I n t r a m u r a l Direc t C o s t s $ 5 0 , 0 0 0I n t r a m u r a l I n d i r e c t C o s t s $ 1 0 5 . O O P

T O T A L I N T R A M U R A L C O S T S $ 1 5 5 , 0 0 0



T O T A L REMOVAL P R O J E C T C E I L I N G $ 9 8 5 , 0 0 0

V I . E X P E C T E D C H A N G E I N T H E S I T U A T I O N S H O U L D A C T I O N B E D E L A Y E D O R
N O T T A K E N

If no removal a c t i o n i s taken at the S i t e or i f the a c t i o n i sd e l a y e d , the r e s i d e n t s in the area w i l l c o n t i n u e to be e x p o s e d toh i g h l e v e l s o f l ead and ar s eni c . The endangermen t a s s e s smen ti n d i c a t e s tha t c h i l d r e n have an increa s ed chance of d e v e l o p i n gb l o o d l e a d l e v e l s or arsenic t o x i c i t y t h a t may cause i r r e v e r s i b l eh e a l t h e f f e c t s . T h e p o t e n t i a l f o r m i g r a t i o n o f t h e c o n t a m i n a n t se x i s t s in th e event o f r u n o f f f r o m r a i n s t o r m / f l o o d i n g or t h r o u g hwind d i s p e r s i o n . T h e s e p r o c e s s e s cou ld spr ead c o n t a m i n a t i o n in top r e v i o u s l y u n c o n t a m i n a t e d areas nearby.

V I I . O U T S T A N D I N G P O L I C Y I S S U E S
A s o f t h e d a t e o f t h i s A c t i o n M e m o r a n d u m , E P A , C D P H E , a n d t h eC i t y & C o u n t y o f Denver in t end to pursue a l o n g - t e r m Remed ia lA c t i o n . T h i s Removal A c t i o n o n l y a d d r e s s e s t h o s e p r o p e r t i e s w i t hh i g h l e v e l s o f c o n t a m i n a t i o n a t t h e s u r f a c e . T h e Remed ia lProgram i s a l r e a d y a c t i v e a n d d e a l i n g w i t h t h e l o n g - t e r m p o l i c yi s sues .

V I I I . E N F O R C E M E N T
A c o n f i d e n t i a l E n f o r c e m e n t Memorandum i s i n c l u d e d - A t t a c h m e n t 3.
I X . R E C O M M E N D A T I O N
T h i s d e c i s i o n document r e p r e s e n t s t h e s e l e c t e d Removal A c t i o n f o rth e V a s q u e z Boulevard and 1-70 S i t e , C i t y and C o u n t y o f Denver,C o l o r a d o , d e v e l o p e d in a c cordance w i t h CERCLA, as a m e n d e d , and i sc o n s i s t e n t w i t h t h e N C P . T h i s d e c i s i o n i s based o n t h ea d m i n i s t r a t i v e record f o r t h e s i t e .
C o n d i t i o n s a t t h e S i t e meet t h e N C P § 3 0 0 . 4 1 5 ( b ) ( 2 ) c r i t e r i a f o ra removal , and I recommend your a p p r o v a l of the p r o p o s e d RemovalA c t i o n . T h e t o t a l p r o j e c t c e i l i n g w i l l b e $ 9 8 5 , 0 0 0 . O f t h i samount , an e s t i m a t e d $ 8 3 0 , 0 0 0 comes f r o m the Regiona l removala l l o w a n c e .

D a t e ;M a x H . Dodson
10



D i s a p p r o v e : . D a t e :M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f E c o s y s t e m s P r o t e c t i o n a n d R e m e d i a t i o n

A t t a c h m e n t s :
A t t a c h m e n t 1: Memorandum f r o m EPA T o x i c o l o g i s t
A t t a c h m e n t 2: ARARs
A t t a c h m e n t 3: E n f o r c e m e n t Memorandum
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N V I I I ( 8 E P R - P S )

9 9 9 1 8 t h S T R E E T - S U I T E 5 0 0
D E N V E R , C O L O R A D O 80202-2466

R e g i o n V I MJ U L 2 7 I 9 9 6
M E M O R A N D U M
S U B J E C T : E x p o s u r e t o e l e v a t e d l e v e l s o f ar s enic a n d l e a d i n r e s i d e n t i a l s o i l s i n t h e v i c i n i t y o fV a s q u e z B l v d . and I - 7 0 may p o s e an i m m i n e n t and s u b s t a n t i a l e n d a n g e r m e n t t o p u b l i ch e a l t h .
F R O M : C h r i s t o p h e r P . W e i s , P h . D . , D A B T .R e g i o n a l T o x i c o l o g i s t
T O : P e t e r S t e v e n s o nOn Scene C o o r d i n a t o r

T h i s memorandum a d d r e s s e s r e c e n t l y c h a r a c t e r i z e d me ta l c o n t a m i n a t i o n f r o m l e a d a n darsenic in r e s i d e n t i a l s u r f a c e s o i l s in s p e c i f i c n e i g h b o r h o o d s in th e v i c i n i t y o f V a s q u e z Boul evard andI-70 in Denver, CO. E l e v a t e d c a d m i u m c o n c e n t r a t i o n s were a l s o d e t e c t e d d u r i n g recent s a m p l i n gevents. Due to a n a l y t i c a l d i f f i cu l ty the r e s u l t s o f the c a d m i u m a n a l y s i s are u n r e l i a b l e and w i l l no t b ed i s c u s s e d f u r t h e r in t h i s memorandum. The area of i n t e r e s t i s b o u n d e d by the 56 t h A v e n u e on theNorth, 38 th A v e n u e on the s o u t h , the S o u t h Plat t e River to the west , and C o l o r a d o Boul evard on theeast. T h i s s c r e en ing l ev e l s u r f a c e so i l c h a r a c t e r i z a t i o n e f f o r t c o n d u c t e d b y E P A con tra c t o r U R SO p e r a t i n g S e r v i c e s , Inc . under your o v e r s i g h t , i n c l u d e d th e c o l l e c t i o n o f 3,550 s u r f a c e (0-2") andd e p t h (6-10") s a m p l e s in a p p r o x i m a t e l y 1200 yard s and measurement o f the s e s a m p l e s u s i n g X-rayf l u o r e s c e n c e s p e c t r o s c o p y ( X R F ) , i n d u c t i v e l y c o u p l e d p l a s m a emi s s i on s p e c t r o s c o p y ( I C P ) , a n ds t a n d a r d E P A q u a l i t y assurance a n d q u a l i t y c on t ro l p r o c e d u r e s . T h i s memo w i l l a d d r e s s o n l y t h es u r f a c e (0-2") set of s a m p l e s as t h i s so i l hor izon is most l i k e l y to be c o n t a c t e d by c h i l d r e n or a d u l t sp r e s e n t l y l i v i n g i n t h e area. T h e r e s u l t s o f t h i s s a m p l i n g e f f o r t a n d ri sk a s s e s sment a r e s c r e en ingl e v e l and are s u b j e c t to some v a r i a b i l i t y and u n c e r t a i n t y . V a r i a b i l i t y in s a m p l e r e s u l t s may occur duet o : 1 ) v a r i a t i o n i n s a m p l e l o c a t i o n t h r o u g h o u t t h e i n d i v i d u a l y a r d ; 2 ) v a r i a t i o n i n p a r t i c l e size o f t h em e t a l s o f concern in the s o i l ; or 3) v a r i a t i o n in the d e p t h at which s a m p l e s were c o l l e c t e d .U n c e r t a i n t y a n d v a r i a b i l i t y i n t h e r i s k a s s e s sment ar i s e s f r o m several sources i n c l u d i n g : 1 ) u n c e r t a i n t ya n d v a r i a b i l i t y r e g a r d i n g s p e c i f i c e x p o s u r e s i t u a t i o n s o f c h i l d r e n a n d a d u l t s o n t h e s i t e ( e . g . b ehav i or ,b o d y w e i g h t , e t c . ) ; 2 ) u n c e r t a i n t y a n d v a r i a b i l i t y r e g a r d i n g t h e a b s o r p t i o n o f m e t a l s f r o m t h e s o i lm a t r i x ; and 3) a l e s s t h a n c o m p l e t e u n d e r s t a n d i n g o f the m e c h a n i s m s by which th e s e m e t a l s causedi s ea s e . H o w e v e r , as e x p l a i n e d in t h i s memorandum, a s u b f r a c t i o n of the so i l measurement s of leadand arsenic are very h i g h and i n d i c a t e the p o s s i b i l i t y of an i m m i n e n t and s u b s t a n t i a l e n d a n g e r m e n t top u b l i c h e a l t h . I , t h e r e f o r e , recommend t h a t s t e p s b e t a k e n t o m i n i m i z e d i r e c t e x p o s u r e t o i n d i v i d u a l s( e s p e c i a l l y c h i l d r e n ) who may come in contact w i t h s i t e - s p e c i f i c c o n c e n t r a t i o n s o f s u r f i c i a l arsenicgreater than a p p r o x i m a t e l y 400 p a r t s per m i l l i o n ( p p m ) . A d d i t i o n a l l y , s t e p s s hou ld be taken tom i n i m i z e risk t o c h i l d r e n by r e d u c i n g e x p o s u r e to s o i l c o n c e n t r a t i o n s o f l ead gr ea t er t h a na p p r o x i m a t e l y 2,000 ppm w i t h i n th e area o f i n t e r e s t .
Data E v a l u a t i o n :

A t o t a l o f 3,550 so i l s a m p l e s were c o l l e c t e d in the t a r g e t area at a f r e q u e n c y of a p p r o x i m a t e l y3 s a m p l e s p er re s idence d u r i n g th e month s o f M a r c h and Apri l , 1998. The summary s u r f a c e soilr e s u l t s o f t h e s a m p l i n g e f f o r t a r e p r e s e n t e d below.



A r s e n i c c o n c e n t r a t i o n range( m g / k g o r p p m )

<70
70-250

251-399
400-1000

>1000

N u m b e r o f s a m p l e s w i t h i nrange

2,162
207
22
38
7

Lead c o n c e n t r a t i o n range( m g / k g o r p p m )

<500
500-1,000

1,001-1,199
1,200-1,500

> 1,500

N u m b e r o f s a m p l e s withinrange

2,368
77
2
2
5

S a m p l e s were c o l l e c t e d a c c o r d i n g t o t h e E R A s a m p l i n g p l a n f o r t h e s i t e ( D O S , 1998).S u r f a c e s o i l s were c o l l e c t e d into l e a d - f r e e containers and sieved through a 10 mesh screen( a p p r o x i m a t e l y 2 m m p a r t i c l e s i z e ) p r i o r t o a n a l y t i c a l measurement b y X R F o r I C P . S a m p l e l o c a t i o n swere tracked u s i n g g l o b a l p o s i t i o n i n g sy s t em ( G P S ) a n d entered i n t o a n i n t e r a c t i v e g e o g r a p h i cd a t a b a s e . U n d e r the c o n d i t i o n s o f the s a m p l i n g and a n a l y s i s , a t o t a l o f 46 p r o p e r t i e s had arsenicc o n c e n t r a t i o n s g r e a t e r t h a n or equal to 400 m g / k g a n d / o r l ead c o n c e n t r a t i o n s greater than or equal to2,000 m g / k g . A t o t a l of 248 p r o p e r t i e s had arsenic c o n c e n t r a t i o n s r a n g i n g f r o m 70 m g / k g to 399m g / k g a n d / o r l e a d c o n c e n t r a t i o n s r a n g i n g f r o m 5 0 0 m g / k g 1,900 m g / k g . F o u r p r o p e r t i e s h a d l e a dc onc en tra t i on s gr ea t e r than 2,000 ppm and no p r o p e r t i e s had l ead c onc en tra t i on s greater than 4,000m g / k g .
C o m p l e t e p h y s i c o - c h e m i c a l c h a r a c t e r i z a t i o n of the m a t e r i a l which was c o l l e c t e d i s p e r t i n e n t tou n d e r s t a n d i n g e xpo sur e and the risks po s ed by e l e v a t e d me ta l c onc en t ra t i on s in so i l . For e x a m p l e ,me ta l s may be bound in a m u l t i t u d e of c h e m i c a l l y and p h y s i c a l l y d i f f e r e n t matrices which m i g h ti n f l u e n c e t h e i r s o l u b i l i t y a n d b i o a v a i l a b i l i t y ( f r a c t i o n a l a b s o r p t i o n across t h e g u t ) . T h e p a r t i c l e size o fth e m e t a l - b e a r i n g f r a c t i o n o f so i l may a l s o g r e a t l y i n f l u e n c e th e b i o a v a i l a b i l i t y and in t ernal e xpo sure t oc h i l d r e n or a d u l t s . Work i s p r e s e n t l y underway to fu l ly characterize the s a m p l e s c o l l e c t e d a s top a r t i c l e size, organic carbon c o n t e n t , p H , chemical s p e c i a t i o n , a n d matrix. I n t h e absence o f t h i si n f o r m a t i o n , EPA has reviewed recent s t u d i e s conduc t ed by the U n i v e r s i t y of C o l o r a d o Depar tment ofG e o l o g y ( C U ) o n s o i l s i n t h e v i c i n i t y o f t h e pre s ent s a m p l i n g e f f o r t ( D r e x l e r , 1998). F o r t h e p r o t e c t i o nof c h i l d h o o d h e a l t h , and in the absence of d i r e c t c h a r a c t e r i z a t i o n of the s u b j e c t s a m p l e s , i t i sp l a u s i b l e t o as sume tha t th e p h y s i c o - c h e m i c a l c h a r a c t e r i z a t i o n o f s o i l s in th e i m m e d i a t e v i c i n i t y o f t h ep r e s e n t s a m p l i n g e f f o r t i s l i k e l y t o b e r e p r e s e n t a t i v e o f t h e s a m p l e s c o l l e c t e d b y U O S .

The r e s u l t s o f t h e CU s t u d y i n d i c a t e tha t t h e f r e q u e n c y o f occurrence o f arsenic t r i o x i d e( A s 2 O 3 ) is on the order of 30% w h i l e the mass f r a c t i o n of As 2 O 3 in the v i c i n i t y s o i l s i s a p p r o x i m a t e l y80%. T h e r e i s a s t r o n g c o r r e l a t i o n (0.66) between As 2 O 3 and arsenic a n t i m o n y ox id e (AsSbO)i n d i c a t i n g the p o s s i b i l i t y t h a t arsenic c o n t a m i n a t i o n in the area may be due to p y r o m e t a l u r g i c a lsources. As 2 O 3 i s h i g h l y o x i d i z e d . Because of t h i s , arsenic i s l i k e l y to be s o l u b l e and h i g h l yb i o a v a i l a b l e to humans via the i n g e s t i o n route o f e xpo sure . This b i o a v a i l a b i l i t y i s enhanced by ther e l a t i v e l y s m a l l p a r t i c l e size range character ized by CU s c i e n t i s t s . The mean p a r t i c l e size f o r a l larsenic s p e c i e s i d e n t i f i e d was 8 micrometer s (urn). The mean p a r t i c l e size for the As 2 O 3 p h a s e was9 urn wi th a range f r o m 1-200 um. T h i s i n f o r m a t i o n is h i g h l y r e l e v a n t to the risk e v a l u a t i o n of s o i l s inthe v i c i n i t y of V a s q u e z B l v d . And I-70 as i t i n d i c a t e s tha t the arsenic i s l i k e l y to be r e a d i l y absorbedacross the g a s t r o i n t e s t i n a l tract and w i t h i n a p a r t i c l e size ( < 2 5 0 u m ) e x p e c t e d to s t i ck r e a d i l y to h a n d s ,c l o t h e s , p e t f u r , a n d c h i l d r e n ' s toys.
E x p o s u r e o f R e s i d e n t s t o M e t a l s i n S o i l :

In order f or e x p o s u r e and risk t o occur under current c o n d i t i o n s , a c o m p l e t e e xpo sur e p a t h w a ymust exist. Pathways of exposure to soil me ta l s may be c o m p l e x and m u l t i f a c e t e d . For a c o m p l e t ee x p o s u r e p a t h w a y to e x i s t , t h er e must be; 1) a source of c o n t a m i n a t i o n ( m e t a l s in s o i l ) , 2) a r e l ea s emechani sm (e.g . bare so i l areas or o t h e r p o s s i b i l i t y for r e l e a s e ) , 3) a t r a n s p o r t of the so i l



c o n t a m i n a t i o n to a r e c e p t o r (ch i ld or a d u l t r e s i d e n t ) , and 4) an e x p o s u r e route ( i n g e s t i o n , i n h a l a t i o n ,or d e r m a l a b s o r p t i o n ) . Due to t h e i r a t o m i c c h a r g e , m e t a l s are t y p i c a l l y not w e l l absorbed by the skinand t h i s d e r m a l route o f e x p o s u r e i s u s u a l l y i n s i g n i f i c a n t in areas o f s o i l c o n t a m i n a t i o n . T h e r e f o r e ,t h i s route w i l l no t b e d i s c u s s e d f u r t h e r in t h i s memorandum. W h i l e e x p o s u r e to m e t a l s in s o i l byi n h a l a t i o n can pose a s i g n i f i c a n t threat in areas which are e x t r e m e l y d u s t y and human a c t i v i t y l e v e l sare h i g h ( s u c h a s in areas o f a c t iv e ear th m o v i n g ) , t h i s route o f e x p o s u r e i s a l s o far l e s s s i g n i f i c a n t inmost r e s i d e n t i a l e x p o s u r e s e t t i n g s where th e r e ar e no t a c t iv e s m e l t e r e m i s s i o n s . T h i s i s p r e s e n t l ythe case in the V a s q u e z and 1-70 area and so t h i s route of e x p o s u r e w i l l not be ful ly q u a n t i f i e d in t h i smemorandum. . . . .
I n most cases where r e s i d e n t i a l s o i l i s c o n t a m i n a t e d w i t h m e t a l s , t h e s i g n i f i c a n t e x p o s u r eroute i s t h r o u g h i n c i d e n t a l i n g e s t i o n of s o i l and d u s t . Soil and d u s t i n g e s t i o n may be i n f l u e n c e d by av a r i e t y o f o t h e r e n v i r o n m e n t a l f a c t o r s such a s; 1) t i m e s p e n t o u t d o o r s , 2) amount o f e x p o s e d bares o i l , 3 ) p r o x i m i t y a n d c o n d i t i o n o f l e a d - b a s e d p a i n t s , 4 ) f r e q u e n c y o f h a n d - t o - m o u t h a c t i v i t y , 5 )p a r e n t a l care, etc. C h i l d r e n and a d u l t s ar e typ i ca l ly e x p o s e d t o so i l and d u s t p a r t i c l e s izes l e s s t hana p p r o x i m a t e l y 250 micrometer s in size as t h i s p a r t i c l e size more r e a d i l y a d h e r e s to h a n d s , t oy s , andc l o t h i n g . S i e v i n g to t h i s s m a l l e r p a r t i c l e size u s i n g a 60 mesh sieve may a l s o reduce s a m p l eh e t e r o g e n e i t y a n d s l i g h t l y increase t h e measured m e t a l c o n c e n t r a t i o n o f t h e s a m p l e s . E P A e s t i m a t e st h a t c h i l d r e n may i n g e s t an average o f a p p r o x i m a t e l y 100 m i l l i g r a m s o f s o i l and house d u s t per day( m g / d a y ) . T h i s i s due t o common h a n d - t o - m o u t h a c t i v i t y c o u p l e d w i t h a t e n d e n c y o f c h i l d r e n t o b eact ive at o u t d o o r and i n d o o r p l a y . A r e a s o n a b l e u p p e r bound e s t i m a t e for c h i l d h o o d soil and dus ti n g e s t i o n used for t h i s a s s e s sment i s 200 m g / d a y . EPA assumes t h a t a d u l t s may i n g e s t 50 m g / d a yo f soi l a n d du s t ( E P A Expo sur e F a c t o r s H a n d b o o k ) .

Due to the chemical f o rm of arsenic f o u n d in the n e i g h b o r i n g community s o i l s it is reasonablet o assume t h a t s o l u b i l i t y o f the m a t e r i a l i s r e l a t i v e l y h i g h a n d , a s a cons equence , f r a c t i o n a l a b s o r p t i o no f t h i s m a t e r i a l i s c o r r e s p o n d i n g l y e l e v a t e d . For th e p u r p o s e o f t h i s a s s e s sment a range o fa b s o r p t i o n e f f i c i e n c i e s o f arsenic f r o m s o i l s o f 50% to 80% r e l a t i v e to f r e e l y s o l u b l e arsenic in waterw i l l be used.
T o x i c i t v o f A r s e n i c and Lead:
S u b c h r o n i c A r s e n i c T o x i c i t y :

M o s t o f t h e a v a i l a b l e peer reviewed l i t e r a t u r e which s u p p o r t s a s c i e n t i f i c u n d e r s t a n d i n g o farsenic t o x i c i t y in humans i s d e r iv ed f r o m cases o f human e x p o s u r e and r e s u l t i n g h e a l t h e f f e c t sf o l l o w i n g i n g e s t i o n o f arsenic c o n t a m i n a t e d water. D u e t o t h e l i k e l i h o o d o f h i g h b i o a v a i l a b i l i t y o f t h ep r e d o m i n a n t arsenic s p e c i e s ( A s 2 O 3 ) , i t i s t e c h n i c a l l y p l a u s i b l e ( i n t h e absence o f d a t a t o t h e c o n t r a r y )and p r o t e c t i v e o f p u b l i c h e a l t h to assume t h a t ar senic in t h e s e p a r t i c u l a r s o i l s may be a s t o x i o l o g i c a l l yac t ive as arsenic in several key t o x i c i t y s t u d i e s .
S e v e r a l s t u d i e s a d d r e s s th e q u e s t i o n o f shor t- t erm ( f r o m a f ew m o n t h s up t o f i v e t o sevenyears) e x p o s u r e t o arsenic. T h e s e s t u d i e s were reviewed a n d d i s c u s s e d i n d e t a i l b y R e g i o n V I I It o x i c o l o g i s t s d u r i n g S e p t e m b e r , 1995 (Benson, 1995). The nature o f tho s e d i s c u s s i o n s i s r eproduc edherein.
T h e s t u d i e s p r e s e n t e d i n t h i s s e c t i o n r e p r e s e n t t h o s e which d e s c r i b e non-cancer h e a l t he f f e c t s r e l a t e d t o arsenic e x p o s u r e l a s t i n g f r o m s i x m o n t h s t o 15 years. A s s e s s m e n t o f short- terme x p o s u r e to arsenic s h o u l d o n l y be u n d e r t a k e n in cases where chronic e x p o s u r e is not likely or wheres t e p s t o a d d r e s s chronic e xpo sur e t o arsenic a r e e x p e c t e d . H e a l t h r i sk a s s e s sment which f u l l ya d d r e s s e s t h e chronic a s p e c t s o f arsenic e x p o s u r e ( c a r c i n o g e n i c e f f e c t s ) f o r t h e s e r e s i d e n t i a l s o i l ss h o u l d be c o n s i d e r e d .
Tay and S e a h ( 1 9 7 5 ) p r o v i d e a summary o f 74 case h i s t o r i e s f r o m S i n g a p o r e o f arsenicp o i s o n i n g a t t r i b u t e d t o t h e c o n s u m p t i o n o f herbal p r e p a r a t i o n s which c o n t a i n e d arsenic s u l f i d e o rarsenic t r i o x i d e . C l i n i c a l f i n d i n g s in the i n d i v i d u a l s are c o n s i s t e n t w i t h s y m p t o m s known to be



a s s o c i a t e d w i t h arsenic i n t o x i c a t i o n . N i n e t y - t w o p e r c e n t o f t h e p a t i e n t s showed some f o r m o fcu taneou s l e s i o n s ( g e n e r a l i z e d h y p e r p i g m e n t a t i o n , h y p e r k e r a t o s i s o f p a l m s a n d s o l e s , " ra indrop"d e p i g m e n t a t i o n , p a l m a r a n d p l a n t a r h y p e r h i d r o s i s , m u l t i p l e ar s enical kerato s e s o n t runk a n d l i m b s ,mucous membrane l e s i o n s , d i f f u s e a l o p e c i a , a n d M e e ' s l i n e s i n n a i l s ) . T h e l e n g t h o f t i m e t h ep a t i e n t s had i n g e s t e d the herbal p r e p a r a t i o n s varied f r o m le s s t han six months to a p p r o x i m a t e l y 15years. 53% of the p a t i e n t s had i n g e s t e d the p r e p a r a t i o n s for one year or l e s s and 84% of the p a t i e n t shad i n g e s t e d t h e p r e p a r a t i o n f o r f i v e years o r l e s s . The au thor s o f t h i s r epor t e s t i m a t e d t h e do s e o farsenic t o b e 3 . 1 m i l l i g r a m s p e r d a y ( m g / d a y ) i n p a t i e n t s i n g e s t i n g p i l l s c o n t a i n i n g arsenic s u l f i d e .The sub chroni c dose of arsenic neces sary to cause an adverse e f f e c t is 0.06 - .2 m g / k g - d a y .
A series o f p a p e r s in the pe er reviewed l i t e r a t u r e d i s c u s s i n c i d e n c e o f arsenic p o i s o n i n goccurring i n A n t o f a g a s t a , C h i l e ( Z a l d i v a r , 1 9 7 4 ; Z a l d i v a r , 1 9 7 7 ; Z a l d i v a r a n d G u i l l i e r , 1977). T h ep o p u l a t i o n was e x p o s e d to arsenic in d r i n k i n g water and f o o d . Of p a r t i c u l a r in t e r e s t f or d e r i v a t i o n o f asub chroni c r e f e r e n c e dose ar e th e r e p o r t s o f sk in l e s i o n s ( l e u k o - m e l a n o d e r m a a n d / o r h y p e r k e r a t o s i so f p a l m s and s o l e s , s o m e t i m e s a c c o m p a n i e d by s c a l i n g o f t h e s k i n ) in c h i l d r e n . The c h i l d r e nexamined ranged in age f r o m b i r t h to 10 w i t h a mean age of 1.7 years. E x p o s u r e t ime is assumed tobe equal to the age of the c h i l d . D e t a i l s o f the e x a m i n a t i o n of the c h i l d r e n and the d a t a used tod e r i v e the p r e v a l e n c e o f d i s e a s e in the p o p u l a t i o n are not r e p o r t e d in the p a p e r s . The i n c i d e n c e o farsenic p o i s o n i n g in the age g r o u p is r e p o r t e d to be 726.6 per 100,000. The c a l c u l a t e d mean dose ofarsenic for t h i s age g r o u p i s r e p o r t e d to be 0.063 m g / k g - d a y . T h i s va lu e was d e t e r m i n e d u s i n g theaverage measured c onc en t ra t i on of arsenic in d r i n k i n g water, the measured content of arsenic in avarie ty o f f o o d s , and th e average body we igh t o f t h e c h i l d r e n . T h i s p u b l i c a t i o n d o c u m e n t s adversee f f e c t s o f arsenic observed f o l l o w i n g a subchroni c dose of 0.06 m g / k g - d a y .
Borgono et al., (1980) describe the e v a l u a t i o n of 1277 school c h i l d r e n (ten to 15 years of age)f r o m d i f f e r e n t c i t i e s in th e A n t o f a g a s t a prov inc e o f C h i l e . The s t u d y wa s c onduc t ed in 1977. Thec h i l d r e n were e x p o s e d to arsenic f r o m the p u b l i c water s u p p l y in the various c ommuni t i e s and f r o mf o o d . The e x p o s u r e t ime is not d i r e c t l y m e n t i o n e d by the au thor s but is pre sumed to be equal to theage o f the c h i l d . The r e s u l t s o f the i n v e s t i g a t i o n are shown in the t a b l e below. The sk in l e s i on sobserved i n c l u d e d m e l a n o d e r m a , m e l a n o l e u k o d e r m a , h y p e r k e r a t o s i s o f p a l m s and s o l e s , andp e r i p h e r a l va s cu lar a l t e r a t i o n s ( t r a n s i e n t p a t c h e s o f cyanosi s or whi t e p a t c h e s on the t o n g u e , f i n g e r s ,t o e s , and back of the hands and f e e t ) .

L o c a t i o n

C h u q u i c a m a t a
T o c o p i l l a

Maria E l e n a
C a l a m a

Pedro De V a l d i v i a

C o n c e n t r a t i o n of arsenic ind r i n k i n a water ( m q / l )
0.08
0.30
0.30
0.30
0.40

I n c i d e n c e o f S k i nL e s i o n s
4

49
54
19
50

The a u t h o r s o f t h i s s t u d y did not d e t e r m i n e the amount o f water or f o o d - b o r n e arsenicconsumed by the s e i n d i v i d u a l s . Because the s t u d y was c o n d u c t e d in the same l o c a t i o n as tha tr e p o r t e d by Z a l d i v a r (1974 and 1977) and Z a l d i v a r and Guil l i er ( 1 9 7 7 ) , i t i s r ea s onab l e to assume thatt h e amount o f arsenic i n g e s t e d f r o m d r i n k i n g water and f o o d ar e c o m p a r a b l e . Thi s s t u d y p r o v i d e ss u p p o r t for the c o n c l u s i o n t h a t a sub chroni c do s e o f arsenic of 0.06 m g / k g - d a y i s an e f f e c t l e v e l .
H u a n g e t al . , ( 1 9 8 5 ) report an i n v e s t i g a t i o n of e n d e m i c arsenism in a p l a n t in Kuitun areaX i n j i a n g , C h i n a . The water s u p p l y i n g t h e p l a n t came f r o m a d e e p ar t e s ian wel l and c on ta ined 0 .6mg/l o f arsenic. The we l l was f i r s t used in 1969. In 1982 the authors examined 336 i n d i v i d u a l s . Oneh u n d r e d and f i f ty p e o p l e (44.6%) showed skin l e s i o n s c h a r a c t e r i s t i c o f chronic arsenism. T h e r e wa sn o control g r o u p . T h e l e s i o n s observed i n c l u d e d d y s p i g m e n t a t i o n ( d i f f u s e brownish p i g m e n t e d



m a c u l e s and s p o t s mixed wi th d e p i g m e n t e d a r e a s ) and k e r a t o s i s c h i e f l y on th e p a l m s and so l e s . Thee x p o s u r e t ime in e f f e c t e d i n d i v i d u a l s r a n g e d f r o m s ix m o n t h s to 12 years, but because no o th ers y m p t o m s p r e s e n t e d w i t h t h e cu taneous l e s i o n s , most p a t i e n t s f a i l e d t o remember t h e exact t i m e o fonset o f s y m p t o m s . W a t e r c o n s u m p t i o n was no t measured d i r e c t l y , bu t th e a u t h o r s s t a t e d t h a ti n d i v i d u a l s d r a n k more t h a n t w o l i t e r s o f water d a i l y . T h e h i g h e s t i n t a k e r e p o r t e d w a s e i g h t l i t e r sd a i l y . No i n f o r m a t i o n i s p r o v i d e d on th e ar senic cont en t o f th e d i e t or on th e b o d y w e i g h t . A s s u m i n gan average c o n s u m p t i o n of water of f i v e l i t e r s per day and a b o d y w e i g h t of 50 kg, the do s e of arsenicf r o m d r i n k i n g water i s 0.06 m g / k g - d a y .
T w o r e p o r t s b y T s e n g ( T s e n g , 1 9 6 8 a n d T s e n g e t a l . , 1 9 7 7 ) were used t o e s t a b l i s h E P A ' schronic r e f e r e n c e dose. T h e lowes t o b s e r v e d - e f f e c t l e v e l f o r s k i n l e s i o n s ( h y p e r p i g m e n t a t i o n a n dh y p e r k e r a t o s i s ) was e s t a b l i s h e d a t 0.014 m g / k g - d a y . A l t h o u g h no t c l e a r l y r e p o r t e d , the d a t a show avery s t r ong increase in inc idence of skin l e s i o n s with i n c r e a s i n g t i m e of e xpo sur e . See T s e n g et al.( 1 9 6 8 ) F i g u r e s 5 and 6 and T s e n g ( 1 9 7 7 ) f i g u r e 6 and T a b l e s 2 , 4 , and 6. T h e s e d a t a s t r o n g l y i m p l yt h a t an e xpo sur e d u r a t i o n o f t e n years or l e s s at a dose of 0.014 m g / k g - d a y i s a n o - e f f e c t l e v e l fornon-cancer e n d p o i n t s . T a k e n t o g e t h e r , t h e s e s t u d i e s e s t a b l i s h t h a t adver s e e f f e c t s occur whenp e o p l e i n g e s t for s ix m o n t h s to 15 years a do se of 0.06 mg a r s e n i c / k g - d a y . N o n e of t h e s e s t u d i e sa d e q u a t e l y q u a n t i f i e s a n o - o b s e r v e d - a d v e r s e - e f f e c t - l e v e l f o l l o w i n g s u b c h r o n i c e x p o s u r e i n p e o p l e .T h e r e f o r e , a subchroni c l o w e s t - a d v e r s e - e f f e c t - l e v e l o f 0.06 m g / k g - d a y i s c o u p l e d w i t h and u n c e r t a i n t yf a c t o r of 10 for e x t r a p o l a t i o n to a s ub chron i c n o - o b s e r v e d - a d v e r s e - e f f e c t - l e v e l in humans.

0.06 — — ^ 2 — (effect level)Subchronic RfD = kg-day_____________ = 0.006 ™?10 ( u n c e r t a i n t y factor) kg-day

Lead: Lead e xpo sur e in c h i l d r e n i s known to cause central nervous sy s t em e f f e c t s r e s u l t i n g inl e a r n i n g d i s a b i l i t i e s , h ear ing i m p a i r m e n t , a n d b ehav iora l d i f f i c u l t i e s ( N e e d l e m a n , 1990). C h i l d r e n a r ep a r t i c u l a r l y s u s c e p t a b l e t o t h e e f f e c t s o f l e a d du e t o : 1) th e t e n d e n c y f o r c h i l d r e n l e s s t han th e ag e o f7 t o absorb l ead much more e f f i c i e n t l y t h a n a d u l t s ; 2) th e p a r t i c u l a r s u s c e p t i b i l i t y o f t h e d e v e l o p i n gbrain t o th e t o x i c o l o g i c a l e f f e c t s o f l e a d , and 3) th e t e n d e n c y f or c h i l d r e n t o b e more h i g h l y e x p o s e d t op o s s i b l e sources o f l ead such a s d u s t , s o i l and p a i n t due t o e x p l o r a t o r y behavior . T h e s e e f f e c t s havebeen d e m o n s t r a t e d in l a r g e e p i d e m i o l o g i c a l s t u d i e s to occur at b l o o d l e a d l e v e l s o f 10 microgramsp e r d e c i l i t e r o f b l o o d ( 1 0 u g / d L ) . N e e d l e m a n ( 1 9 9 0 ) d e m o n s t r a t e d t h e t e n d e n c y f o r l e a d t o x i c i t y i nc h i l d r e n t o p e r s i s t l o n g a f t e r e x p o s u r e ends . I t i s n o t known h o w l o n g e x p o s u r e must occur f o rp e r s i s t e n t e f f e c t s t o a p p e a r . H o w e v e r , s ea sonal e x p o s u r e t o e n v i r o n m e n t a l l e a d i s s u f f i c i e n t t o br ingb l o o d l e a d c o n c e n t r a t i o n s to s e m i - s t e a d y s t a t e a s d e t e r m i n e d by p h a r m a c o k i n e t i c s t u d i e s in a n i m a l s .
A d u l t s in a r e s i d e n t i a l s e t t i n g ar e g e n e r a l l y l e s s e x p o s e d t o th e e f f e c t s o f l e a d due t o lowera b s o r p t i o n rates and g e n e r a l l y l e s s e xpo sure . H o w e v e r , l e a d i s known to r e d i l y cross the p l a c e n t awith a t r a n s f e r e f f i c i e n c y t o th e d e v e l o p i n g f e t u s o f a p p r o x i m a t e l y 90%. T h u s , p r e g n a n t women andwomen of c h i l d - b e a r i n g age are of concern in an environment conduc ive to excessive l ead exposure .Typica l ly , s t e p s which ar e taken t o reduce e x p o s u r e o f c h i l d r e n t o l e a d ar e a l s o e f f e c t i v e f o r r e d u c i n gor e l i m i n a t i n g a d u l t exposure.
T h e a b s o r p t i o n o f l ead f r o m s o i l s a s s o c ia t ed w i t h t h e me ta l e x t r a c t i o n i n d u s t r i e s i s h i g h l yvar iab l e . R e g i o n V I I I h a s t e s t e d t h e g a s t r o i n t e s t i n a l a b s o r p t i o n o f several l e a d c o n t a m i n a t e d s o i l su s i n g an immature swine mode l a s a surroga t e for young c h i l d r e n . The r e s u l t s o f t h a t i n v e s t i g a t i o nare summarized in th e f i g u r e below. T h i s s t u d y measured th e r e l a t i v e b i o a v a i l a b i l i t y o f l e a d in s o i l sc ompared t o t h e b i o a v a i l a b i l i t y o f f r e e l y s o l u b l e l ead a c e t a t e i n water. T h e p r e l i m i n a r y r e s u l t s i n d i c a t etha t l ead in mine waste i s h i g h l y v a r i a b l e r e l a t i v e t o h i g h l y s o l u b l e l e a d a c e ta t e ( C a s t e e l e t a l , 1998).The range o f r e l a t i v e b i o a v a i l a b i l i t i e s (RBA) measured in th e s t u d y i s f r o m a p p r o x i m a t e l y 6% toa p p r o x i m a t e l y 86% compared wi th a b s o r p t i o n o f s o l u b l e l e a d . M o s t o f t h e s o i l l e a d i d e n t i f i e d inc o m m u n i t i e s a d j a c e n t to the V a s q u e z B l v d . and I-70 area i s in the f o r m o f a r e l a t i v e l y s o l u b l e arsenicl ead ox ide (AsPbO) with a mean p a r t i c l e size d i a m e t e r of 4um (range 1-100um). A s P b O of t h i s s m a l l
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p a r t i c l e size would b e e x p e c t e d t o have r e l a t i v e l y h i g h b i o a v a i l a b i l i t y . It i s a l s o l i k e l y t h a t somef r a c t i o n of the l ead inN o r t h Denver s o i l sd e r i v e s f r om l ead-ba s ed F f e b t i v e B o a v a l a U i t y ( F B \ ) perTesuB
P a i n t - mo*. . (RrkQdereo)

ERA e m p l o y san I n t e g r a t e d U p t a k eBiokinei i c M o d e l ( I E U B Km o d e l ) f o r a s s e s s i n gexpo sure to c h i l d r e n inr e s id en t ia l s e t t i n g s .T h i s c omput er modele m p l o y s e s t i m a t i o n o fthe ab s orp t i on ,d i s t r i b u t i o n , andexcretion of lead inc h i l d r e n to p r e d i c t b loodl e a d concentrat ionsf o l l o w i n g exposure t oenvironmental l ead .W h e n a v a i l a b l e ,a p p r o p r i a t e l y c o l l e c t e dhuman b iomoni tor ingi n f o r m a t i o n ( b l o o d leadmeasurements) isu s e f u l f o r d e t e r m i n a t i o n o f recent e n v i r o n m e n t a l exposure. I n f o r m a t i o n r e g a r d i n g m u l t i p l e sources o fexposure such as lead in water or p a i n t aid in the u n d e r s t a n d i n g of risk r e l a t e d to l ead a b s o r p t i o n bych i ldren . U s i n g s tandard d e f a u l t exposure a s s u m p t i o n s , t h e I E U B K model p r e d i c t s a n a p p r o x i m a t e50% p r o b a b i l i t y o f c h i l d r e n h a v i n g b l ood l e a d s gr ea t er than the A g e n c y recommended l i m i t o f 10u g / d L when soil l ead c onc en tra t i on s exceed 2,000 ppm.
Risk Charac t er iza t ion:

Arsenic:
A range of risk-based e x p o s u r e l e v e l s for short term e x p o s u r e (6 month s to 15 years) ofc h i l d r e n (2-3 years old) to arsenic can be e s t a b l i s h e d u s ing the subchonic (non-cancer) t o x i c i t yi n f o r m a t i o n pr e s en t ed above c o u p l e d wi th s i t e - s p e c i f i c a n d A g e n c y d e f a u l t a s s u m p t i o n s about t h edose which might be inge s t ed f o l l o w i n g e x p o s u r e to so i l and hou s edu s t in the n e i g h b o r h o o d s ofintere s t . Us ing a range of c h i l d h o o d body w e i g h t s for c h i l d r e n between the ages of 2 years and 6years (11-16 kg) and a range o f p l a u s i b l e a b s o r p t i o n f r a c t i o n s for o x i d i z e d arsenic c o m p o u n d s (50 to80%1), a c o r r e s p o n d i n g range of ri sk-based so i l l e v e l s can be e s t a b l i s h e d . E q u a t i o n 2 and 3 wereused to e s t imate risk-based exposure l e v e l s of concern for short term (6 months to 10 years)exposure to arsenic in r e s i d e n t i a l so i l s .

Test IVbtenats

'Absorption ( b i o a v a i l a b i l i t y ) of soil arsenic has been measured in e xp er imen ta l a n i m a l s . USEPA Region 8 t o x i c o l o g i s t s haverecent ly released the results of a series of s tud i e s on the a b s o r p t i o n of soil arsenic ( H e n n i n g s e n et al, 1998). The ava i lab l e data ind i ca t e sthat soil arsenic is less b i oava i lab l e than arsenic in water. However , e s t imate s of soil arsenic ab s orp t i on range f r o m a p p r o x i m a t e l y 20% toas high as 100% relative to f r e e l y soluble arsenic.



W h e r e :
subchronic RfD ( ) « Body W e i g h t (kg]

Exposure Level =
^"^——""" / •• i_/ wi-4 V r * w ^ w * j i _ \ Jk u /_______________kg-day_____ x 1000 ug

S o i l I n g e s t i o n ^?ate ( J E 1 £ ) x Absorb ed F r a c t i o n 1 m g

day
( 2 )

S u b c h r o n i c R f DBody W e i g h tS o i l I n g e s t i o n RateAbsorbed f r a c t i o n

= 0.006 m g / k g - d a y= 11-15 kg (child)= 0.2 g r a m s / d a y= 0.5 - 0.8 demensionle s s

0.006 (
Exposure level = ( 4 1 2 - 9 0 0 ) £!£ =kg

kg-day ) x (11 - 16) (kg)
0.2 gms_ j

day ( 0 . 5 - 0 . 8 ) "̂ ?̂  (3)

The range o f risk-based e xpo sur e l e v e l s o f concern i s f r o m 412 m g / k g ( p p m ) to 900 m g / k garsenic in soil. T h i s range of risk-based exposure s i s a p p l i c a b l e o n l y for short-term, in t er im actionswhich might be taken to reduce or e l i m i n a t e e x p o s u r e to arsenic in s o i l . Due to the carc inogenicp o t e n t i a l of arsenic, s t e p s s hou ld be taken to assess the p o s s i b i l i t y of l o n g e r - t e r m expo sure s aboverisk-based levels of concern.
To assure adequa t e p r o t e c t i o n of p u b l i c h e a l t h , i t i s r e commended t h a t any ac t i on s taken toreduce exposure to soil arsenic in t h i s n e i g h b o r h o o d f o c u s on the lower end of t h i s soil range. Ther a t i o n a l e f o r p r o v i d i n g a s i g n i f i c a n t margin o f p r o t e c t i o n i s t hr e e f o l d : 1 ) A s d i s c u s s e d p r e v i o u s l y ,r e c e n t l y collected evidence a v a i l a b l e f r o m near-by th e s i t e i n d i c a t e s t h a t t h e arsenic b ear ing mater ia lmay be of f i n e p a r t i c l e size and is l i k e l y to be very s o l u b l e and b i o a v a i l a b l e . E f f o r t s to improve ourunder s tand ing of arsenic a b s o r p t i o n on t h i s site would be bo th e xpen s iv e , t e c h n i c a l l y c o m p l e x , andwould require s i g n i f i c a n t t ime; 2) whi l e t h e S t a t e o f C o l o r a d o i s p r e s e n t l y c o n d u c t i n g p r o t e c t i v eb i o m o n i t o r i n i g in n e i g h b o r i n g c o m m u n i t i e s , th er e i s no s i m i l a r p r o g r a m in p l a c e to m o n i t o r ac tua le xpo sur e in the v i c i n i t y of V a s q u e z B l v d . and I - 7 0 ; and 3) w h i l e t h e r e i s an i n t e r e s t in p u r s u i n gl o n g e r - t e r m dean-up o p t i o n s f o r t h es i t e , there is p r e s e n t l y no e s t a b l i s h e da c t i v i t y undemay to i m p l e m e n t l onger-term options.

Lead: U s i n g s tandard d e f a u l texpo sure a s sumpt ions , E P A ' s I E U B Km o d e l pr ed i c t s an a p p r o x i m a t e 50%p r o b a b i l i t y that chi ldren' s (0-84m o n t h s ) blood l ead w i l l exceed 10pg/dL when soil l ead concentrat ionsexceed 2000 ppm. T h i s p r e d i c t e db l o o d l ead p r o b a b i l i t y i s c o n s i d e r a b l yg r e a t e r than the EPA goal of not moret h a n a 5% p r o b a b i l i t y of a c h i l d h o o db l o o d l ev e l greater than 10 p g / d LM e d i c a l monitoring f o r c h i l d h o o d b l o od ixno e.eaa



l ead has p r o c e e d e d in the g enera l v i c i n i t y o f the G l o b e v i l l e s m e l t e r which i s north and east o f then e i g h b o r h o o d s o f in t er e s t f or t h i s memorandum. A b a s e l i n e s t u d y c o n d u c t e d in 1994 p r i o r to soi lr e m e d i a t i o n o r c o m m u n i t y e d u c a t i o n . T h e r e s u l t s i n d i c a t e r e l a t i v e l y l o w b l o o d l ead c o n c e n t r a t i o n i nc h i l d r e n between the ages of 0-6 years. A summary of human b i o m o n i t o r i n g c onduc t ed in theb a s e l i n e m o n i t o r i n g p r o g r a m b y t h e S t a t e o f C o l o r a d o D e p a r t m e n t o f P u b l i c H e a l t h a n d Env ironmentin c o o p e r a t i o n wi th th e A g e n c y f o r T o x i c S u b s t a n c e s and Dis ea s e R e g i s t r y i s p r e s e n t e d in th e t a b l ebelow. The d a t a do no t i n d i c a t e t h a t c h i l d h o o d l e a d e x p o s u r e wa s exce s s ive d u r i n g t h e t ime t h a t t h es a m p l e s were taken. T h i s d i s c r e p a n c y be tween m o d e l e d and measured b l o o d l ead cannot ber e s o lv ed w i th a v a i l a b l e d a t a but i s o f t e n noted in areas c o n t a m i n a t e d by m i n i n g and s m e l t i n g wastes.In order t o assure p r o t e c t i o n o f c h i l d h o o d h e a l t h s t e p s s h o u l d b e t a k e n t o m i n i m i z e e xpo sur e s t o soill e a d c o n c e n t r a t i o n s g r e a t e r t h a n 2000 p p m . A d d i t i o n a l e xpo sur e -ba s ed s a m p l i n g would b e t t e r d e f i n ethe nature o f human e x p o s u r e on the s i t e and may b e t t e r d e f i n e the d i s c r e p a n c y between measuredand m o d e l e d b l ood l ead c oncen tra t i on s .

Blood l eac(0-6 years)
Blood l eac(>6 years)

number ofi n d i v i d u a l s

127

799

averageb l o o d l eadf u a / d U
3.4

2.9

number ofc h i l d r e n> 1 0 u a / d L
7 (5.5%)

0

Summary^
Recently c o l l e c t e d s u r f a c e soil d a t a in the v i c i n i t y of V a s q u e z B l v d . and I-70 i n d i c a t e thepresence of e l eva t ed l e v e l s of arsenic and, to a l e s s e r e x t e n t , l e a d . L e v e l s o f these l e v e l s exceedconcentrations which may pose an imminent and s u b s t a n t i a l e n d a n g e r m e n t to human h e a l t hf o l l o w i n g short term (6 months to 10 year s) expo sure . The pr imary e xpo sur e pa thway is i n c i d e n t a li n g e s t i o n of soil and du s t by c h i l d r e n in areas with poor ground cover or s tres sed v e g e t a t i o n wherec h i l d r e n may p l a y . S t e p s s h o u l d be taken to min imiz e e x p o s u r e o f c h i l d r e n to arsenic in s u r f a c e s o i l swhere l ev e l s are a p p r o x i m a t e l y 400 p a r t s per m i l l i o n or greater. Lead e xpo sur e to s ur fa c e s o i l sgreat er than 2000 ppm are a l s o of concern for c h i l d r e n . S t e p s s h o u l d be taken to minimize exposureof c h i l d r e n to l ead in s u r f a c e s o i l s where l e v e l s are a p p r o x i m a t e l y 2 0 0 0 p p m or greater.

cc: D. S k f eB. MurrayM. DodsonB. L a V e l l e
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N B

999 18™ STREET - SUITE 500
D E N V E R , CO 80202-2466

Ref: ENF-L
Augus t 17, 1998

By F a c s i m i l e
Ms. Frances H a r t o g
A s s i s t a n t Attorney General
O f f i c e o f the Attorney General
S t a t e o f Co lorado
1525 Sherman St., 5* F l o o r
Denver, CO 80203
Dear Frances:

I have reviewed the ARARs the S t a t e of C o l o r a d o submitted to me for the removal action
at what we are now calling the Vasquez-170 site (the " S i t e " ) . As I have previously indicated to
you in a phone conversation, the l i s t does not d i s t i n g u i s h between what the S t a t e believes to be
a p p l i c a b l e , versus what the S t a t e b e l i eve s to be a p p r o p r i a t e and relevant. T h u s , I have had to
draw my own conclus ions about s ta t e law and regu la t i ons . In a d d i t i o n , the l i s t appear s to be a
generic one used without much c o n s i d e r a t i o n as to how it might a p p l y to the Site.

As you are aware, the Site' s boundarie s are as yet u n d e f i n e d . The remedial
i n v e s t i g a t i o n / f e a s i b i l i t y s tudy wil l determine the nature and extent of contamination, which will in
part d e f i n e such boundaries. Given the current uncertainty related to boundaries, I have chosen to
treat each re s ident ial c l eanup as its own s i t e for ARARs purpo s e s . T h u s , when reviewing the
State ' s submission, I was l ook ing for tho s e r egu la t i on s which would be mean ing fu l f or ac t iv i t i e s
that a c t u a l l y occur within the boundaries of each i n d i v i d u a l r e s ident ia l proper ty . T h i s ini t ia l cut
removed all of the hazardous mat er ia l s and t r a n s p o r t a t i o n r egu la t i on s as ARARs, because no
activit ie s will occur within the r e s i d e n t i a l p r o p e r t y that are covered by such regulat ions . In
a d d i t i o n , the S t a t e never prov id ed the document s I requested i n d i c a t i n g whether the S t a t e enacted
the 1990 rulemaking on f o r m e r l y Bevil e x c l u d e d wastes, thus I would not be able to determine if
the requirements were a p p l i c a b l e .

A review of the State's r e g u l a t i o n s on air qual i ty shows that the m a j o r i t y of them are
meant to a p p l y to s tat ionary sources, not the smal l , short duration construct ion ac t iv i t i e s that are
going to occur during this removal action. The only regulatory requirement which seemed to be
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a p p l i c a b l e to the activit ies being p e r f o r m e d was Regula t i on 1, 5 CCR 1001-3. T h i s r egu la t i on
a p p l i e s to the contrq] of f u g i t i v e p a r t i c u l a t e emiss ions, but i s only a p p l i c a b l e in a nonattainment
area where the cons truct ion a c t i v i t i e s involve p a r c e l s greater than one acre. T h u s , I have re layed
to the technical team that this requirement may be relevant and a p p r o p r i a t e for the removal action.
U l t i m a t e l y , the d e l e g a t e d dec i s ion-maker must make the d e c i s i o n on ARARs. I will p r o v i d e that
dec i s ion-maker with the State ' s submission, so that s /he can de t ermine i f any other S t a t e - i d e n t i f i e d
ARARs s h o u l d be used.

If EPA does p e r f o r m a remedial i n v e s t i g a t i o n / f e a s i b i l i t y s tudy for the S i t e , the S t a t e will
be reques t ed to provide a much more d e t a i l e d a n a l y s i s of p o t e n t i a l ARARs. I would e xp e c t that
t o g e t h e r , the S t a t e and EPA will have many more ARARs that would be a p p r o p r i a t e for that
larger remedial action.

Sincere ly,

Matthew Cohn
Legal Enforcement Program

cc: Peter Stevenson
Bonita Lavel le
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P R I V I L E G E D
F e d e r a l H a z a r d o u s M a t e r i a l s T r a n s p o r t a t i o n
R e g u l a t i o n s , 49 C . F . R . , p a r t s 107, 171-177

Must be achie
t r a n s p o r t e d .

C o l o r a d o Air Quali ty Contro l R e g u l a t i o n s . 5
CCR 1001-2-1001-14. (Common prov i s i on
regu la t i on s , i m p l e m e n t i n g r egu la t i on s .
E s t a b l i s h e s s t andard s f o r c o n t r o l l i n g f u g i t i v e
p a n i c u l a t e emissions, odors, and air t o x i c s . )

Must be achieved for control of emissions,
odors, and toxic s f r o m cons truc t ion act ivi t i e s .

1
C o l o r a d o Air Qual i ty Contro l R e g u l a t i o n s , 5
CCR 1001-3, Regula t i on 1 ( e s t a b l i s h e s
emission control r egu la t i ons and o p a c i t y
s tandard s for p a n i c u l a t e matter, requires
minimization of f u g i t i v e p a n i c u l a t e emissions
f r om construction activities, requires
submission of f u g i t i v e p a n i c u l a t e emission
control p l a n . ) __ __________

Must be achieved for control of du s t ,
emissions f r o m construct ion act ivi t ie s .

C o l o r a d o N o i s e Abatement S t a t u t e ,
25-12-101 to 103, C.R.S.

Must be achieved for construction activities.ivo:____C o l o r a d o Air Quality Control Regu la t i on s , 5
CCR 1001-4, Regulat ion 2. ( E s t a b l i s h e s odor
emission regulat ions. S y s t e m s to be d e s igned
to provide odor-free operation.)

Must be achieved for construction activities.

C o l o r a d o Air Quality Control Regulat ions , 5
CCR 1001-5, Regulation 3. (Requires
analysis of air p o l l u t i o n impact s prior to start
of p r o j e c t ; Air P o l l u t i o n Emission N o t i c e
(APEN) to be f i l e d ; source cannot cause an
exceedance in any attainment area of any
N a t i o n a l Ambient Air Quali ty s t a n d a r d ; source
cannot i n t e r f e r e with attainment and
maintenance of any s tate ambient air q u a l i t y
s t andard; source to undergo review procedure
which es t imates pub l i c h ea l th impac t s f r o m
toxic pollutants.)_______________

Must be achieved for construction activities,
except for pani cu la t e matter s tandards which
are routinely exceeded throughout the Denver
metropo l i tan area.

<\

C o l o r a d o Air Quali ty Contro l R e g u l a t i o n s , 5
CR 1001-10, Regulation 8. (Sets f o r t h

emission control requirements for hazardous
air p o l l u t a n t s , i n c l u d i n g lead.)________

Must be achieved for cons truct ion act ivi t ie s//»e<j 4-o p/-*v4rw~&A(*J/ v~
•2,-HV^

Criter ia for munic ipal s o l id waste l a n d f i l l s . 56
F . $ . 59978, October 9, 1991 ( c o d i f i e d at 40

.F.R. 258.)_______________
Must be achieved when managing so l id
wastes.



" A t t a c h m e n t 3
E N F O R C E M E N T C O N F I D E N T I A L

E n f o r c e m e n t A d d e n d u mN o r c h Denver R e s i d e n t i a l S o i l s ( S S I D # 9 R )
A . P R P S e a r c h

A PRP search w i l l b e c o n d u c t e d a t t h i s s i t e . The ar e s en i cand l e a d c o n t a m i n a t i o n a p p e a r s t o b e r e l a t e d t o h i s t o r i cm i l l i n g a n d s m e l t i n g a c t i v i t i e s i n t h e t h a t occurred f r o m1 8 7 0 - 1 9 5 0 s . T h e r e are s everal s m e l t e r s in the area w h i c hw i l l be par t o f the PRP r e s earch .

B . N o t i f i c a t i o n o f P R P s o f P o t e n t i a l L i a b i l i t y a n d o f t h e
R e q u i r e d Removal A c t i o n
N o t i f i c a t i o n w i l l be i n i t i a t e d as soon as the PRP searchwork i s c o m p l e t e . A t t h e c o m p l e t i o n o f t h e P R P s e a r c h , E P A
w i l l send o u t g e n e r a l a n d / o r s p e c i a l n o t i c e l e t t e r s t o t h eP R P s i d e n t i f i e d i n t h e s earch wh i ch w i l l b e g i n n e g o t i a t i o n sw i t h t h e P R P ( s ) .

C . D e c i s i o n W h e t h e r t o I s s u e a n Order
E P A p l a n s t o i n i t i a t e p r e - r e m o v a l a c t i v i t i e s i m m e d i a t e l y a n dremoval a c t i v i t i e s b e f o r e N o v e m b e r 1998 ( w i n t e r s e a s o n ) . I fE P A i d e n t i f i e s P R P s b e f o r e t h e removal a c t i v i t i e s b e g i n , E P Aw i l l i n i t i a t e n e g o t i a t i o n s o f a removal order w i t h t h eP R P ( s ) a n d w i l l c o n s i d e r a u n i l a t e r a l o r d e r i f t h e removalorder n e g o t i a t i o n s a r e u n s u c c e s s f u l .

D . N e g o t i a t i o n s a n d O r d e r I s s u a n c e S t r a t e g y
A s soon a s P R P ( s ) a r e i d e n t i f i e d , E P A w i l l b e g i nn e g o t i a t i o n s f o r t h e removal c l e a n u p . E P A w i l l p u r s u e costrecovery f o r t h e removal a c t i o n s a t t h i s s i t e w i t h t h e P R P s .



V a s q u e z / I - 7 0 Removal ARARs P R I V I L E G E DA T T O R N E Y C L I E N T C O M M U N I C A T I O N
Due to the l i m i t e d t ime f rame , thi s l i s t i n g may be i n c o m p l e t e . We assume that EP A w i l l , i d e n t i f y
F e d e r a l ARARs so many of the s e r e g u l a t i o n s have not been i d e n t i f i e d by the state. The s tate may
i d e n t i f y a d d i t i o n a l ARARs or p r o v i d e a d d i t i o n a l d e t a i l as time progress.
C o l o r a d o H a z a r d o u s W a s t e Management
R e g u l a t i o n s , 6CCR 1007-3, part 261,
I d e n t i f i c a t i o n o f H a z a r d o u s W a s t e

C o l o r a d o S o l i d & H a z a r d o u s W a s t e
D i s p o s a l S i t e s & F a c i l i t i e s R e g u l a t i o n s , 6
CCR 1107-2, ( s o l i d waste prov i s i on s .)
C o l o r a d o H a z a r d o u s W a s t e Management
R e g u l a t i o n s , 6CCR 1007-3, part 262
( S t a n d a r d s a p p l i c a b l e t o generators o f
hazardous waste.)
C o l o r a d o H a z a r d o u s W a s t e Management
Regu la t i on s , 6CCR 1007-3, part 263
( S t a n d a r d s a p p l i c a b l e t o t ran spor t e r s o f
hazardous waste.)
C o l o r a d o H a z a r d o u s W a s t e Management
R e g u l a t i o n s , 6CCR 1007-3, part 264
( S t a n d a r d s a p p l i c a b l e to owners and operators
of t r eatment , storage, and d i s p o s a l f a c i l i t i e s . )
C o l o r a d o Rules and Regu la t i on s Concerning
T r a n s p o r t a t i o n of H a z a r d o u s Mater ia l s , 8
CCR 1507.
F e d e r a l H a z a r d o u s M a t e r i a l s T r a n s p o r t a t i o n
R e g u l a t i o n s , 49 C . F . R . , par t s 107, 171-177
C o l o r a d o Air Qual i ty Control Regula t i on s , 5
CCR 1001-2-1001-14. (Common provi s ion
r e g u l a t i o n s , i m p l e m e n t i n g regulat ions .
E s t a b l i s h e s s t andard s f o r contro l l ing f u g i t i v e
p a n i c u l a t e emissions, odors, and air toxics .)
Cri t e r ia for municipal s o l i d waste landf i l l s . 56
F.$. 59978, October 9, 1991 ( c o d i f i e d at 40
C . F . R . 258.)

Excavated mater ia l s expec t ed to meet TCLP
charac t er i s t i c s must be characterized to
determine i f hazardous waste. If TCLP
mater ia l s must be h a n d l e d and d i s p o s e d of in
accordance with hazardous waste
requirements.
Must be achieved for d i s p o s a l of any s o l i d
waste materials.

Must be achieved for any hazardous wastes
generated.

Must be achieved for any hazardous wastes
t r a n s p o r t e d .

Must be achieved for any hazardous wastes
s tored, treated, or d i s p o s e d .

Must be achieved for any hazardous wastes
t ranspor t ed .

Must be achieved for any hazardous wastes
t ranspor t ed .
Must be achieved for control of emissions,
odors, and toxics f r om construction
activities.

Must be achieved when managing solid
wastes.



i A R A R S

Vas l ARARs
^me l imi t ed t i m e f r a m e , t h i s l i s t i n g may be i n c o m p l e t e . We assume that EPA will i d e n t i f y

F e d e r a l ARARs so many of the s e r e g u l a t i o n s have not been i d e n t i f i e d by the s ta t e . The s ta t e may
i d e n t i f y a d d i t i o n a l ARARs or p r o v i d e a d d i t i o n a l d e t a i l as t ime progre s s e s .

C h e m i c a l S p e c i f i c ARARs
C o l o r a d o H a z a r d o u s W a s t e Management
Regu la t i on s , 6 CCR 1007-3, part 261,
I d e n t i f i c a t i o n o f Hazardou s W a s t e

C o l o r a d o Air Quali ty Contro l R e g u l a t i o n s , 5
CCR 1001-14 (ambient air s tandard for T o t a l
S u s p e n d e d Panicu la t e Matt er; primary
standard: 75 u/m3 annual geometric mean,
260 ug/m3 24-hr s tandard; secondary standard
60 ug/m3 annual geometric mean, 1 50 ug/m3
24-hr standard.
N a t i o n a l Ambient Air Quali ty S t a n d a r d s 40
C.F.R. part 50 inc luding PM 10, PM2.5
Colorado Air Quality Control Regulations, 5
CCR 1001-10, Regulation 8 (ambient air
standard for l ead; monthly average
concentrat ion must be l e s s than 1.5 u g / m 3 . )
A c t i o n - S p e c i f i c ARARs
C o l o r a d o S o l i d a n d H a z a r d o u s W a s t e
D i s p o s a l S i t e s and F a c i l i t i e s R e g u l a t i o n s , 6
CCR 1007-2, ( s o l i d waste p r o v i s i o n s . ) -
C o l o r a d o Hazardous W a s t e Management
Regula t ions , 6 CCR 1007-3, part 262
( s t a n d a r d s a p p l i c a b l e to generators of
hazardous waste.)
C o l o r a d o Hazardous Was t e Management
Regula t i ons , 6 CCR 1007-3, part 263
( s t a n d a r d s a p p l i c a b l e to t ran spor t e r s o f
hazardous waste.)
C o l o r a d o Hazardous W a s t e Management
Regula t i on s , 6 CCR 1007-3, part 264
^s tandards a p p l i c a b l e to owners and operator s

of treatment , s torage and d i s p o s a l f a c i l i t i e s . )
C o l o r a d o Rules and R e g u l a t i o n s Concerning
T r a n s p o r t a t i o n of Hazardous M a t e r i a l s , 8
CCR 1507.

Excavated m a t e r i a l s e x p e c t e d t o meet TCLP
c h a r a c t e r i s t i c s must be characterized to
determine i f hazardous waste. I f T C L P ,
mater ia l s must be h a n d l e d and d i s p o s e d of in
accordance with hazardous waste,-,, ^^- o '
requirements. fK> fT«^i kg.

t fc*- h^^
W* ^\t fO^

fafa
9 WTT<V^LUP ^c^r^^_o

Must be achieved for d i s p o s a l o f any s o l i d
waste material s .
Must be achieved for any hazardou s waste s
generated .

Must be achieved for any hazardous wastes
t r a n s p o r t e d .

Must be achieved for any hazardous wastes
s t o r ed , t r e a t e d , or d i s p o s e d .

vlust be achieved for any hazardous wastes
r a n s p o r t e d .

x^Aeuk-

< —
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U N I T F H S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION 8

999 18™ STREET - SUITE 500
D E N V E R , CO 80202-2466

APR I 8 2000
R e f : 8 E P R - E R
A C T I O N M E M O R A N D U M A M E N D M E N T
SUBJECT: Request f or an Amendment t o a T i m e C r i t i c a l RemovalA c t i o n at the V a s q u e z Boulevard and 1-70 (aka N o r t hDenver R e s i d e n t i a l S o i l s ) S i t e , C i t y a n d C o u n t y o fDenver, C o l o r a d o .
F R O M :

T H R U :

T O :

P e t e r S t e v e n s o n , O n - S c e n eEmergency Respon s e Branch
S t e v e n D . H a w t h o r n , S u p e r v i sEmergency R e s p o n s e Uni t
Doug S k i e , D i r e c t o rO f f i c e o f Preparedne s sy Asses sment & Emergency R e s p o n s e
Max D o d s o n , A s s i s t a n t Regional ManagerO f f i c e o f Eco sy s t ems P r o t e c t i o n & R e m e d i a t i o n
S i t e I D # :
C a t e g o r y o f Removal:

9R
T i m e - C r i t i c a l , F u n d - L e a d

I . P U R P O S E
T h e p u r p o s e o f t h i s A C T I O N M E M O R A N D U M A M E N D M E N T i s t oi n c l u d e t h e excavat ion o f s o i l s c o n t a i n i n g e l e v a t e d l e v e l s o fl ead and arsenic f r o m an a d d i t i o n a l 23 r e s i d e n t i a l p r o p e r t i e s andone school at the Vasquez Boulevard and 1-70 (aka N o r t h DenverR e s i d e n t i a l S o i l s ) s i t e ( S i t e ) , C i t y a n d County o f Denver,C o l o r a d o . The a c t i v i t i e s and remedy w i l l remain .the same aso u t l i n e d in the .r iginal A c t i o n Memorandum ( S e e A t t a c h m e n t 2 -A c t i o n Memorandum d a t e d S e p t e m b e r 1 9 , 1 9 9 8 ) .

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
I n A u g u s t o f 1 9 9 9 , E P A i m p l e m e n t e d t h e Phase . I I I F i e l dI n v e s t i g a t i o n w i t h i n t h e s t u d y area o f t h e S i t e . Phase I I I , parto f t h e ongoing S i t e remedial i n v e s t i g a t i o n , i n c l u d e s s a m p l i n g o fs u r f a c e s o i l , garden v e g e t a b l e s , and garden soil.:-, in r e s i d e n t i a lyards and dust w i t h i n the homes. It a l s o i n c l u d e s s u r f a c e

'tinted on Recycled Paper



s a m p l i n g of s c h o o l s and parks . A t o t a l of 1550 r e s i d e n t i a lp r o p e r t i e s , f o u r s c hoo l s and one park were s a m p l e d dur ing thep e r i o d A u g u s t t hrough N o v e m b e r , 1 9 9 9 . T h e t a r g e t e d p r o p e r t i e swere all tho s e that had never been s a m p l e d in previous removals i t e a s s e s smen t s c onduc t ed in 1998 ( t h e Phase I and Phase IIs a m p l i n g p r o g r a m s ) . T h e r e s u l t s o f t h e Phase I I I i n v e s t i g a t i o ni n d i c a t e d that 23 r e s i d e n t i a l p r o p e r t i e s and one school are inneed o f removal a c t i o n . The a d d i t i o n a l p r o p e r t i e s are s i m i l a r totho s e in the Orig inal A c t i o n Memorandum ( A t t a c h e d ) and removalp r o c e d u r e s w i l l be s i m i l a r ; however, in order to a c c o m p l i s h thenew removal a c t i v i t i e s as d e t a i l e d in the p r o p o s e d a c t i on s inS e c t i o n I I I , t h e S c o p e a n d C o s t s need t o b e amended.

I I I . P R O P O S E D A C T I O N S A N D E S T I M A T E D C O S T S
A . P r o p o s e d A c t i o n s

1. P r o p o s e d ac t ion d e s c r i p t i o n
In th e O r i g i n a l A c t i o n Memorandum ( a t t a c h e d ) as t a t emen t wa s i n c l u d e d that " a d d i t i o n a l p r o p e r t i e s w i l lbe a d d r e s s e d a s f o l l o w - u p s a m p l i n g r e s u l t s i n d i c a t ethat l e v e l s exceed the a c t i o n l e v e l s and other c r i t e r i af o r t h i s Removal A c t i o n " . T h e f a c t o r s ; l i s t e d b e l owwere con s id er ed d e t e r m i n i n g whether a d d i t i o n a lp r o p e r t i e s w i t h i n the community shou ld be i n c l u d e dw i t h i n t h i s Amendment to the Orig ina l Removal A c t i o n( a t t a c h e d ) . T h e s e c r i t e r i a have been d e v e l o p e d w i thinput f r o m E P A t o x i c o l o g i s t s , t e chn i ca l s t a f f , A T S D R ,and C D P H E / D e n v e r p e r s o n n e l . T h e y were based on theneed to p r o v i d e i m m e d i a t e r e d u c t i o n in exposure toa r s e n i c / l e a d contaminated s o i l :

"Zones on p r o p e r t i e s w i l l g e n e r a l l y be i n c l u d e d inth e Removal A c t i o n i f th e average s u r f a c e soilc o n c e n t r a t i o n ( t o p 2 " ) exceeds 2000 m g / k g o f leador 400 m g / k g of arsenic."
The previous removal a c t i on u t i l i z e d an ac t i on level of4 5 0 m g / k g . For t h i s a c t i o n , the more conservative levelof 400 m g / k g w i l l be used. T h i s increases the numberof p r o p e r t i e s to 23 f r o m 17. More p r o p e r t i e s w i l l bemore economical in the l o n g run as the m o b i l i z a t i o n andd e m o b i l i z a t i o n c o s t s and s u b c o n t r a c t i n g procurementco s t s can be spread over more p r o p e r t i e s . The J u l y 27,1998 memo f r o m Dr. C h r i s t o p h e r W e i s i n d i c a t e s thats t e p s should be taken to minimize exposure of c h i l d r e nto arsenic in s u r f a c e s o i l s where l e v e l s area p p r o x i m a t e l y 4 0 0 m g / k g or grea t er . The Removal A c t i o nat the 23 a d d i t i o n a l homes and one school w i l l againi n c l u d e t h e f o l l o w i n g s p e c i f i c a c t i v i t i e s :



a. C o n t a m i n a t e d s o i l s w i l l be removed to a onef o o t d e p t h .
b. I n d i v i d u a l p r o p e r t i e s where soil is removedw i l l be b a c k f i l l e d w i th c l ean soil and top soil tothe o r ig ina l grade and l a n d s c a p e d w i t h s od .
c. S t r u c t u r e s and f e n c i n g on the p r o p e r t i e s w i l lbe l e f t in p l a c e or returned to th e i r or ig ina ll o c a t i o n s i f removal i s necessary. I f f e n c i n gcannot be r eu s ed , it w i l l be r e p l a c e d .
d. C o n t a m i n a t e d s o i l s may be c o n s o l i d a t e d at as t a g i n g area and secured in s t orage pr ior tod i s p o s a l .
e . E x i s t i n g S h r u b s a n d / o r B u s h e s ( d e f i n e d a s l o w ,d e n s e l y branched p l a n t s tha t i m p e d e soil r e m o v a l ) :Removal and r e p l a c e m e n t w i th the same s p e c i e s ,s t a n d a r d nursery s t o c k , and number of p l a n t s .
f . E x i s t i n g Perenn ia l P l a n t s ; Removal a n dr e p l a c e m e n t w i t h t h e same ( t o t h e extent p o s s i b l e )or s i m i l a r s p e c i e s , a p p r o x i m a t e s i z e , and numbero f p l a n t s .
g. Annual P l a n t s : Removal w i t h no r e p l a c e m e n t .
h . E x i s t i n g S p r i n k l e r S y s t e m s : I f t h e e x i s t i n gsy s t em i m p e d e s soil removal or w i l l not f u n c t i o na f t e r barrier soil i s p l a c e d , removal andr e p l a c e m e n t w i th the same or s i m i l a r sys t em.
i . E x i s t i n g C o n c r e t e . A s p h a l t . Brick S t o n e , o rT i l e S u r f a c i n g ( s i d e w a l k s , dr iveways ,p a r k i n g . l o t s , p a d s ) : Remain in p l a c e and excavatearound un l e s s the e x i s t i n g s u r f a c i n g has beendamaged in the p a s t to the extent that s o i l se x c e e d i n g t h e a c t i o n l e v e l s a r e e x p o s e d . I f s o i l se x c e ed ing the a c t i on l e v e l s have been e x p o s e d ,remove and r e p l a c e the s u r f a c i n g w i th equivalentm a t e r i a l s , i f neces sary t o prevent exposure .
j . E x i s t i n g L a n d s c a p e Covers a n d Borders:Removal and r ep la c emen t w i t h equivalent m a t e r i a l sin areas requiring r e m e d i a t i o n . The or ig inalm a t e r i a l s may a l s o be used if m a t e r i a l s are notdamaged d u r i n g removal.
k. Outdoor A n i m a l s : T e m p o r a r y r e l o c a t i o n d u r i n gr emed ia t i on o f i n d i v i d u a l p r o p e r t i e s l o c a t e d inareas requiring r emedia t i on .



1 . M o v a b l e B u i l d i n g s and S h e d s ; T e m p o r a r yr e l o c a t i o n dur ing r e m e d i a t i o n , i f r e m e d i a t i o n i s• nece s sary under such s t r u c t u r e .
m . E x i s t i n g V e g e t a b l e G a r d e n s E x c e e d i n g A c t i o nL e v e l s : Removal of a maximum of 18 inches ofs o i l ; r ep la c emen t w i t h a minimum of , but notn e c e s s a r i l y more than, 18 inches of s u i t a b l ev e g e t a b l e garden soil w i t h c h a r a c t e r i s t i c sa c c e p t a b l e t o E P A . S u i t a b l e v e g e t a b l e garden soi lw i l l cons i s t of c l ayey or sandy loam s o i l s havinga s p e c i f i e d minimum p e r c e n t a g e o f organic m a t t e r .S u i t a b l e g rade s and ground cover w i l l be r e s t o r e d .
n. P r e v e n t i o n of I n d o o r D u s t : Dust s u p p r e s s i o nmeasures w i l l b e u t i l i z e d dur ing Removal. I fne c e s sary , o ther measures , such as s e a l i n g ofdoors and windows w i th p l a s t i c , w i l l be takend u r i n g r e m e d i a t i o n o f i n d i v i d u a l p r o p e r t i e s . I fnece s sary, p o r t a b l e air c o o l i n g devi c e s w i l l beo f f e r e d t o r e s i d e n t s d u r i n g th i s time p e r i o d .
o E x i s t i n g Decks: Remain in p l a c e and excavatebenea th and around as needed u n l e s s the e x i s t i n gdeck i m p e d e s soil removal. O p t i o n s : shou lde x i s t i n g deck impede soil removal, i n c l u d e removalof e x i s t i n g deck and r e p l a c e w i t h an equal deck oru t i l i z e "shot crete" under the de ck .

Owners of the a d d i t i o n a l 23 r e s id enc e s and one schoolw i l l be asked for p e r m i s s i o n to r emed ia t e th e i rp r o p e r t y . D e t a i l e d p l a n s w i l l b e d e v e l o p e d f o r t h ep r o p e r t i e s which are u n d e r g o i n g r e m e d i a t i o n , and ownersw i l l be p r o v i d e d c o p i e s and an o p p o r t u n i t y to d i s c u s sthe p l a n s . The removal s c h e d u l e w i l l be p rov id ed tothe owner; and a f t e r the removal, r e p l a c e m e n t o f s o d ,e t c . , each owner w i l l review the a c t i o n w i th the OSCand d i s c u s s any f u t u r e a c t i v i t i e s .
2. C o n t r i b u t i o n to remedial p e r f o r m a n c e
The Removal A c t i o n p r o p o s e d by EPA for t h i s S i t e i s apart o f the l o n g - t e r m p l a n s o f the Remedial Program.
3. T h r e a t s to p u b l i c h e a l t h or w e l f a r e , theenvironment, and s t a t u t o r y and r e g u l a t o r ya u t h o r i t i e s
C o n d i t i o n s are s t i l l the same as the or ig inal ac t i onmemo. ( S e e A t t a c h m e n t I I )



4. Endangerment Det ermina t i on
C o n d i t i o n s are s t i l l the same as the or ig ina l a c t i o nmemo. ( S e e A t t a c h m e n t I I )
5. D e s c r i p t i o n o f a l t e r n a t i v e t e c h n o l o g i e s

A f l e x i b l e a p p r o a c h ha s been c r a f t e d f o r t h i s RemovalA c t i o n , based on s i t e - s p e c i f i c c ircumscance s . No o thera l t e r n a t i v e t e c h n o l o g i e s are p r a c t i c a l or e f f e c t i v e t oachieve the Removal A c t i o n o b j e c t i v e s .

6 . Engineer ing E v a l u a t i o n / C o s t A n a l y s i s ( E E / C A )
T h i s i s a time c r i t i c a l removal a c t i o n , and t h e r e f o r ean e n g i n e e r i n g e v a l u a t i o n / c o s t a s s e s sment is notrequired.

7. ARARs
SEE ATTACHMENT 1.
8. P r o j e c t S c h e d u l e
T h e a d d i t i o n a l r e s i d enc e s f o r t h i s Removal A c t i o nAmendment are s c h e d u l e d to b eg in in May of 2000 and bec o m p l e t e d by December o f 2000. M o n i t o r i n g o f l a n d s c a p er e s t o r a t i o n w i l l continue into th e S p r i n g o f 2001.

B. E s t i m a t e d C o s t s
Cos t E s t i m a t e : A t a b l e c o n t a i n i n g a d d i t i o n a l coste s t i m a t e s for the Removal A c t i o n Amendment i s shown be l ow:

Present NewC e i l i n g C e i l i n g
E X T R A M U R A L C O S T S ;

Regional A l l o w a n c e C o s t s
ERRS $ 8 3 0 , 0 0 0 $ 2 , 0 0 0 , 0 0 020% Extramural C o s t s C o n t i n g e n c y $ 180,000 $ 400,000
Other Extramural C o s t s N o t F u n d e dF r o m Regional A l l o w a n c e :
START $ 70,000 $ 156 ,000

T O T A L E X T R A M U R A L C O S T S $ 1 , 0 8 0 , 0 0 0 $ 2 , 5 5 6 , 0 0 0
5



I N T R A M U R A L C O S T S ;
I n t r a m u r a l Direc t C o s t s $ 1 2 , 0 0 0 $ 31,000I n t r a m u r a l I n d i r e c t C o s t s $ 2 5 , 0 0 0 $ 6 2 , 0 0 0

T O T A L I N T R A M U R A L C O S T S $ 3 7 , 0 0 0 $ 9 3 , 0 0 0
T O T A L REMOVAL P R O J E C T C E I L I N G $ 1 , 1 1 7 , 0 0 0 $ 2 , 6 4 9 , 0 0 0

I X . R E C O M M E N D A T I O N
T h i s d e c i s i o n document r e p r e s e n t s t h e s e l e c t e d RemovalA c t i o n Amendment f o r t h e V a s q u e z Boulevard a n d 1-70 (aka N o r t hDenver R e s i d e n t i a l S o i l s ) S i t e , C i t y a n d C o u n t y o f Denver,C o l o r a d o , d e v e l o p e d in accordance w i t h C E R C L A as a m e n d e d , and noti n c o n s i s t e n t w i t h th e NCP. T h i s d e c i s i o n i s based on thea d m i n i s t r a t i v e record f o r t h e S i t e .
C o n d i t i o n s a t t h e S i t e meet t h e N C P § 3 0 0 . 4 1 5 ( b ) ( 2 ) c r i t e r i afor a Removal and I recommend your a p p r o v a l for Amendment of theRemoval A c t i o n . The t o t a l p r o j e c t c e i l i n g i s e s t i m a t e d to b e$ 2 , 6 4 9 , 0 0 0 , and o f t h i s , an e s t i m a t e d $ 2 , 5 5 6 , 0 0 0 comes f r o m theRegional removal a l l o w a n c e .

A p p r o v e : I CU**«- v- ^^^-^^^-^ Ft" D a t e :M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f E c o s y s t e m s P r o t e c t i o nand R e m e d i a t i o n

<///G/

Disapprove:________________________ D a t e :M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Eco sy s t ems P r o t e c t i o nand Remed ia t i on

A t t a c h m e n t s :
A t t a c h m e n t 1 - A c t i o n Memorandum d a t e d 9 / 1 6 / 9 8A t t a c h m e n t 2 - A c t i o n Memorandum Amendment d a t e d 1 1 / 1 2 / 9 8



T o t a l Arsenic And Lead Results For Post-Rl S o i l s (Paragon W.O. 0106159)

PropertyID
N A

NA

N A

2390

2390

2390

1135

1135

1135

2532

2532

2532

1038

1038

1038

827

827

827
1030

1030

1030

N A

PropertyAddres s
7 1 5 G A R F I E L D>T
7 1 5 G A R F I E L D

5T
J 7 1 5 G A R F I E L OST
4700 RACE ST
4700 RACE ST
4700 RACE ST
331 7 SAINT P A U L
S T
3317 S A I N T P A U L
ST
331 7 SAINT PAULST
501 6 FILLMORE
ST
5016 F I L L M O R E
ST
5016 FILLMORE
ST
3216 YORK ST
3216 YORK ST
3216 YORK ST
3539 RACE ST

3539 RACE ST
3539 RACE ST
3353 J O S E P H I N E
S T
3353 J O S E P H I N E
ST
3353 JOSEPHINE
ST
5001 N A T I O N A L
W E S T E R N OR

VGI Fie ld 1(ample ID
3-15747-8

3-15746-B

3-15749-6

3-15744-6

3-15745-6

3-15746-6

3-15667-6

3-15668-6

3-15743-6

3-15692-8

3-15697-B

3-15698-8

3-15689-6

3-15690-6

3-15691-6

3-15685-6

3-15686-6

3-15687-6

3-15682-6

3-15683-6

3-15684-8

3-15666-6

>aragonLab ID (
3106159-1

0106159-2

0106159-3

0106159-4

0106159-5

0106159-6

0106159-7

0106159-6

0108159-6

0106159-10

0106159-11

0106159-12

0106159-13

0106159-14

0106159-15

0106159-ie

0106159-17

0106159-11

0106159-11

0106159-21

0106159-2
0108159-2

DateCol l e c t ed
5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

3 5/30/01

1 5/30/01

2 5/30/01

DateAnalyzed
ens/oi
6/28/01

608/01

6/28/01

6/28/01

6/28/01

6/28/01

6/28/01

ens/Di
ens/oi
6/28/01

6/28/01

6/28/01

ens/oi
6/28/01

6/28/01

6/28/01

6/28/01

ens/Di
6/28/01

6/28/01

ens/oi

PercentMoisture
0.2
0.5

0.1

0.3

0.3

0.4

0.5

0.6

0.3

0.5

0.6

0.4

0.6

0.2

0.4

0.7

0.5

0.4

0.9

0.4

0.7

0.5

Dilution 'Factor
1
1
1
1
i
i
1
1
1
i
1
1
i
1
1
i
1
1
i
1
1
1

to Result
(Method .
,60108) '

3.6

4.5
3.7
3.9

4.6

4.5

3.7

3.1

3.1

220

220

4.1

6.4

6.6

220

230

98

220

270

28

110

17

•Tag
AsReportingLimit
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

AS
MDL

0.24

0.24
0.24
0.24
0.24
0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

5b Result(Method .
60108) '

98

53
100
100
150

85

58

67

45

200

210

70

230

220

260

440

190

220

270

180

230

130

Sg
j
j
j
j
j
J
j
j
j
j

j
••
j
j
j
j
j
j
j

PbReportingLimit
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Pb
MDL

0.16

0.16

0.16

0.16

0.16
0.16

0.16

0.16

0.16

0.16

0.16
0.16

0.18

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

U n i t s

m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
mgf l<g
m g / K g

Comments

-*-
^̂*

rI~
rt~
Lw

J = Value estimated due to QC f a i l u r eN A = N o t a p p l i c a b l e Post-Rl Results W.O. 0106159.xls



T o t a l Arsenic And Lead Resu l t s For Post-Rl S o i l s (Paragon W.O. 0106159)

PropertyI D
NA I

Property
Addre s s

001 NATIONAL
V E S T E R N DR

5 0 0 1 N A T I O N A L
W E S T E R N OR

1060

1060

1069

N A

N A

N A

581

581

581

583

583

583

N A

N A

N A

2523
2523
2523

N A
N A

1333 ELIZABETH
3T
3333 ELIZABETH
ST
3333 ELIZABETH
ST
3750 HUMBOLDT
ST
3750 H U M B O L D T
S T
3750 HUMBOLDT
ST
3 2 1 7 G A Y L O R D S T
3217 G A Y L O R D ST

3 2 1 7 G A Y L O R D S

3227 G A Y L O R D S

3227 G A Y L O R D S7

3227 G A Y L O R D SI
3400 BRUCE
RANDOLPH AVE
3400 BRUCE
R A N D O L P H A V E
3400 B R U C E
R A N D O L P H A V E
51 23 MILWAUKEE
ST
5 123 MILWAUKEE
S T
51 23 MILWAUKEES T
4866 R A C E ST

4866 R A C E ST

NG\ F i e l dS a m p l e I D
3-15864-B C

3-15665-B

3-15740-B

3-15741-B

3-15742-B

3-15737-B

3-15738-B
'3-15739-B

3-15734-B

3-15735-B

3-15736-B

3-15731-B

3-15732-B

3-15733-B

3-15728-B

3-15729-B

3-15730-B

3-1572S-B
3-15726-B
3-15727-B

3-15722-B

3-15723-8

ParagonLab ID
106159-23

>106159-24

3106159-25

0106159-26

0106159-27

0106159-28

0108159-29

0106159-30

0106159-31

0106159-32

0106159-33

0106159-34

0106159-35

0108159-36

0108159-37

0106159-38

0106159-3!

0106159-K

0106159-4

0106159-4

0100159-4

0106159-4

DateCollec t ed
5/30/01

5/30/01

5/30/01

5/30/01

5/30(01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5 / 3 0 / 0 1

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

4 5 / 3 0 / 0 1

DateAnalyzed
6 / 2 8 / 0 1

6/28/01

6/28/01

6 / 2 8 / 0 1

6/28/01

8/28/01

6/28/01

6/28/01

6/28/01

6/28/01

6/28/01

6 / 2 8 / 0 1

8/28/01

6/28/01

6 / 2 8 / 0 1

6/28/01

6/28/01

6/28/01

6 / 2 9 / 0 1

6/29/01

6/28A11

6/29 A) 1

PercentMoisture
0.9

0.8

0.5

0.7

0.8

0.7

0.7

0.8

0.6

0.8

1

1.3
1

1.1
1.8

0.8
0.9

1

1

o.e
0.7

0.5

Dilut ionFactor
1
1
1
i
1
1
1
1
1
1
i
1
i
1
1
1
1
1
1
1
1
1

*B Result
(Method .

M10B)
8.1
110
39

36

56

35

59

8.5

30

85

180

280

160

310

660

85

37

12

61

8

59

27

^ag

— —

AsReportingLimit
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

AS '
MDL
0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24
0.24

0.24

0.24

0.24

»b Result
(Method

S010B)
110

190

130

200

110

110

170

160

150

190

290

540

320

420

740

180

180

220

180

59

120

400

=lag
Pb

ReportingLimit
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Pb
MDL
0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.18

0.16

0.16

0.16

0.16

0.18

0.16

0.18

0.18

Unit s

m g / K g
m g / K g
i n g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g

m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g

Comments

J = V a l u e e s t imated due to QC tenureNA = Not a p p l i c a b l e P o s t - R l R e s u l t s W.O. 0 1 0 8 1 5 9 . x l s



Total Arsenic And Lead Results For Post-Rl S o i l s (Paragon W.O. 0106159)

PropertyID
N A

1008

1009

1009

1682

1682

1682

557

557

557

2055

2055
2055

N A

NA

N A

975

975

975

1709

1709

1709

PropertyAddres s S
666 RACE ST
255 ELIZABETH

5T
»255 ELIZABETH
ST '
1255 ELIZABETH
ST
3541 MONROE ST

3541 MONROE ST
3541 MONROE ST
3736 WILLIAMS ST

3736 WILLIAMS ST

3738 WILLIAMS ST
4316 J O S E P H I N E
ST
4316 JOSEPHINE
ST
4316 J O S E P H I N E
ST
4468 LOGAN ST

4466 LOGAN ST
4466 LOGAN ST
3240 YORK ST

3240 YORK ST

3240 YORK ST
3516 GARFIELO
ST
3516 GARFIELO
S T
3516 GARFIELO
ST

V G I F i e l d ! Paragon(ampl e IDl Lab ID
3-15724-B J01081 59-45

3-15719-B 0106159-46

3-15720-8 0106159-47

3-15721-B 0106159-48
3-15716-B
3-15717-B

3-15710-B

3-15713-B
3-157144

3-15715-B

3-15710-B
3-1571 1-B
3-15712-B
3-15750-B
3-1 575 1-B
3-15752-B

3-15753-8

3-157544

3-15755-6

3-15756-8

3-15757-B

3-15758-B

1106159-49

)106159-50

3106159-51

0106159-52

0106159-53

0106159-54

0106159-55

0106159-56

0108159-57

0106159-58

0108159-58

01081S9-6C

01061594

0106159-6:

01061594.

01061594-

01081594

01061594

DateCollec t ed
5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

500/01

5/30/01

SOD/01

6/4/01

6/4 /01

6/4/01

6/5/01

6/5/01

6 / 5 / 0 1

6/5/01

6/5/01

] 6/3/01

» 6 / 5 / D t

5 6/5/01

9 6^/01

DateAnalyzed
6/29/01

6/28/01

6/28/01

6/29/01

6/29/01

6/28/01

6/29/01

6 / 2 9 / 0 1

6/29/01

6/29/01

6/29/01

6/29/01

6/29/01

6/29/01

6/29/01

6/29/01

6/28/01

6/29/01

6/29/01

6/29/D1

6/28/01

6/29/01

Percent IMoisture
0.4

0.3

0.3

0.5

0.8

0.6

0.8

0.8

0.8

0.7

0.5

0.7

0.8

0.6

1.3

0.8

0.7

0.6

1

0.6

0.5
0.6

DilutionFactor
1
1
i
1
1
1
1
i
1
1
1
1
1
i
i
i
1
1
1
i
1
i

4s Result(Method
6010B)

34
62

44

49

58

45

52

48

580

450

21

25

49

59

50

72

31

53

160

20

480

280

?lag
As(sporting

Limit
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5

0.5

O.S

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

AS
MDL

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

>b Result
(Method

B010B)

310
510

410

450

490

400

470

520
280

180

210

270

390

600

370

380

460

400

500

210

310

310

Pb: lag
PbReporting

Limit
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Pb
MDL
0.18
0.16

0.16
0.16

0.16

0.16

0.16

0.16
0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

Units

n i g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g

Comments

J = Valu e estimated due to QC f e f l u r e
MA n Not a p p l i c a b l e Post-Rl Resu l t s W.O. 0 1 0 6 1 5 9 . x l s



T o t a l Arsenic And Lead Resul t s For Post-Rl S o i l s (Paragon W.O. 0106159)

Property10
65

65

65

NA

N A

N A

N A

N A

N A

2435

2435

2435

N A

N A

NA

NA

N A
N A

N A

PropertyAddress
541 MARION ST

)541 MARION ST

3541 MARION ST

4141 COOK ST

4141 C O O K S T

4141 COOK ST
5182 T H O M P S O N
CT
5182 T H O M P S O N
CT
5182 T H O M P S O N
CT
4494 D E L A W A R E
ST
4494 D E L A W A R E
ST
4494 D E L A W A R E
ST
3872 BRUCE
R A N D O L P H A V E
3872 BRUCE
R A N D O L P H A V E
3872 BRUCE
R A N D O L P H A V E
F i e l d S p i t
(of 3-1 5682-8)
F i e l d Split
( o f 3 - 1 5 7 4 0 - B )
F i e l d S p l i t
(0(3-15770-8)
F i e l d S p l i t
( o f 3 - 1 5 6 6 4 - B )

NG\ F i e l d ! ParagonS a m p l e IDI Lab ID
3-15759-B 0106159-67

3-15780-B 0108159-68

3-15781-B 0108159-68

3-15762-B 0106159-70

3-15763-B

3-15764-B

3-15765-B

3-15766-B

3-15767-B

3-15768-B

3-15769-B

3-15770-B

3-15771-B

3-15772-B
3-15773-8

3-15774-B

3-15775-B

3-15776-B

3-15777-B

1108159-71
5108159-72

DateCollected
8/5/01

5/30/01

5/30/01

5/30/01

5/30/01

5/30/01

3106159-73 6/4/01

0106159-741 6 / 4 / 0 1

0106159-75

0106159-76

0106159-77

0106159-78

0106159-79

0108159-8C

0106159-6

0106159-8.

0106159-8

0106159-8

01061 59-6

6/4 /01

6/20/01

6/20 A) 1

6 / 2 0 / 0 1

6 / 2 1 / 0 1

6 / 2 1 / 0 1

6 / 2 1 / 0 1

8/21/01

6 / 2 1 / 0 1

6 / 2 1 / 0 1

6 / 2 1 / 0 1

DateAnalyzed
6 / 2 9 / 0 1

8/29/01

6/29/01
6/29/01

6/29/01

6/29/01
6/29/01

6/29/01

6 / 2 9 / 0 1

8 / 2 9 / 0 1

6/29/01

6 / 2 9 / 0 1

6 / 2 9 / 0 1

6 / 2 9 / 0 1

6/29/D1

6/29/01

6/29/01

6/29/01

6/29/01

Percent
Moisture

0.6

0.2

0.8

0.5

0.7

0.8

0.5

0.8

1

0

0.1

0.1

0.6

0.9

0.8

1.1

0.5

0

0.8

DilutionFactor
1
1
i
1
1
1
1
i
1
1
1
1
i
1
1
1
1
1
1

As Result
(Method
6010B) <

610

200

210

420

270

270

670

34

230

8.4

7.3

9.6

8.3

14

3.4

240

37

9.5

7.8

F l a g
AsReportingLimit
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5
0.5
0.5
0.5

0.5

0.5

0.5
0.5
0.5

0.5

0.5

0.5

As
MDL

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

Pb Result
(Method
•010B)

390
180
230
300

280

260

450

140

550

170

260

190

350

220

74

240

130

190

110

PbF l a g

— —

PbReportingLimit
0.5

O.S

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Pb
MDL

0.16
0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

0.16

U n i t s

m g / K g
r a g / K g
m o / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
m g / K g
mg/Kg
m g / K g
m g / K g
m g / K g
m g / K g

m g / K g
m g / K g
m g / K g
m g / K {
m g / K j

Comments

Field QCS a m p l e
Field QCS a m p l e
Field QCS a m p l e
Field QCS a m p l e

J = Value estimated due to QC failureN A = N o t a p p l i c a b l e Pos t -Rl R e s u l t s W.O. 0 1 0 6 1 5 9 . x l s


